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A TAXONOMIC STUDY OF THE GENUS LAURENCIA 
(CERAMIALES, RHODOPHYTA) FROM VIETNAM. IV. 
LAURENCIA NANGII SP. NOV. 


Michio MASUDA 


Division of Biological Sciences, Graduate School of Science, Hokkaido University, 
Sapporo, 060 Japan (facsimile: +81-11-746-1512; e-mail: mmasuda@bio.hokudai.ac.jp) 


ABSTRACT — Laurencia nangii sp. nov. (Ceramiales, Rhodophyta) is described from Vietnam. It is 
distinguished by the following set of morphological features: 1) soft, terete axes developing from an 
entangled stoloniferous basal system; 2) the production of four periaxial cells from each axial cell; 
3) the presence of longitudinally oriented secondary pit-connections between contiguous superficial 
cortical cells; 4) projecting superficial cortical cells at the upper portions of branches; 5) abundant 
lenticular thickenings in the walls of medullary cells, even in ultimate branches; 6) the presence of 
intercellular spaces between medullary cells; and 7) a parallel arrangement of tetrasporangia produ- 
ced from two periaxial cells per fertile segment. 


RÉSUMÉ — Laurencia nangii sp. nov. (Ceramiales, Rhodophyta) est décrite du Vietnam. Cette 
espèce se caractérise par l'ensemble des caractères suivants : 1) des axes mous, de section circulaire, se 
développant à partir d’un système basal stolonifère enchevêtré ; 2) la production de quatre cellules 
périaxiales à partir de chaque cellule axiale : 3) la présence de synapses secondaires orientées 
longitudinalement, entre les cellules superficielles contigués ; 4) des cellules corticales superficielles 
saillantes dans les parties apicales des rameaux ; 5) des ëpaississements lenticulaires abondants dans 
les parois des cellules médullaires, méme dans les rameaux d'ordre ultime ; 6) la présence d'espaces 
intercellulaires entre les cellules médullaires ; et 7) une disposition des tétrasporocystes paralléle à 
l'axe des rameaux, ces tétrasporocystes sont produits par seulement deux des quatre cellules périaxia- 
les de chaque segment fertile. (Traduit par la Rédaction). 





KEY WORDS: Ceramiales, Laurencia mariannensis, Laurencia nangii, marine algae, new species, 
Rhodomelaceae, Rhodophyta, taxonomy, Vietnam. 


INTRODUCTION 


The red algal genus Laurencia (Ceramiales, Rhodomelaceae) contains small- 
(a few mm long) to large-sized (about 50 cm long) species, each of which has been 
characterised by a combination of many morphological features as reviewed by Masuda & 
Suzuki (1997). Relatively few species are characterised by the set of features that consists 
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of i) longitudinally oriented secondary pit-connections present between contiguous super- 
ficial cortical cells, ii) superficial cortical cells projecting at the upper portions of branches, 
and iii) lenticular thickenings present in the walls of medullary cells (Saito, 1969; Cribb, 
1983; McDermid, 1988; Zhang & Xia, 1988; Masuda, 1997). In this paper a new species 
with the above features, L. nangii, is described from Vietnam. Although it is questionable 
that the presence or absence of lenticular thickenings has value as a diagnostic feature at 
the sectional level adopted originally by Yamada (1931) as pointed out by Saito & 
Womersley (1974), it is considered to be an important feature at the species level (Masuda 
et al., 1992, 1996). 


MATERIALS AND METHODS 


About 30 specimens of a new Laurencia species were collected at My Hoa, Ninh 
Hai (20.1.1993) and Son Hai, Ninh Phuoc (21.i.1993), Ninh Thuan Province, Vietnam. 
About half of the specimens were fixed in 10% formalin in seawater, and others were 
pressed on herbarium sheets, Sections were made by hand using a razor blade and pith 
stick. These were stained with 0.5% (w/v) cotton blue in a lactic acid/phenol/glycerol/water 
(1:1:1:1) solution and mounted in 50% glycerol-seawater on microscope slides. Voucher 
specimens are deposited in the Herbarium of the Graduate School of Science, Hokkaido 
University (SAP 062413-062416). 

The following herbarium specimens of Laurencia mariannensis Yamada deposi- 
ted in SAP were examined for comparison with the alga under study: i) Saipan Island, 
Marianas (No. 13874, holotype specimen, date unknown) and ii) Kumejima, the Ryukyu 
Islands (No. 056359, 5.x.1927). 





RESULTS 


Laurencia nangii sp. nov. 


Plantae ex axibus rectis pluribus utrinque e disco basali communi et e ramis 
stoloniformibus effecti constantes; thalli viridi-brunnei, molles, exsiccatione chartae firme 
adhaerentes; axes pricipales 3-6 cm in longitudine, omnino teretes, percurrentes, usque ad 
1.2 mm in diametro, ramos numerosos in mode irregulariter spirali ferentes; rami ordinum 
omnium polystichi; rami ultimati clavati vel teretiusculi usque ad 1.25 mm longi et 300- 
700 um lati; cellula axialis omnis cum cellulis periaxialibus quattuor; foveae-colligationes 
secundariae longitudinaliter dispositae inter cellulas corticales superficiales contingentes 
semper adsunt; cellulae corticales superficiares prope apices ramorum leviter procurrentes; 
incrassationes lenticulares abundantes in parietibus cellularum medullae etiam in ramulis 
ultimis; spatia intercellulosa inter cellulas medullosas adsunt; tetrasporangia e cellulis 
periaxialibus in ramis ultimis et penultimis in successione acropetali formata, igitur in 
ordinatione parallela ad axem longitudinalem disposita; tetrasporangia matura 100-120 um 
in diametro; cystocarpia et spermatangia non inventa. 

Plants consisting of several upright axes arising both from a common discoid 
holdfast and from stolon-like branches; thalli greenish-purple, soft, adhering firmly to 
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paper on drying; main axes 2-6 cm in length, terete, percurrent, up to 1.2 mm in diameter, 
bearing many branches in an irregularly spiral manner; branches of all orders polysti- 
chous; ultimate branches clavate or somewhat terete, up to 1.25 mm long and 300-700 um 
wide; each central axial cell with four periaxial cells; longitudinally oriented secondary 
pit-connections always present between contiguous superficial cortical cells; superficial 
cortical cells slightly projecting at apices of branches; lenticular thickenings abundant in 
the walls of medullary cells even in ultimate branchlets; intercellular spaces present 
between medullary cells; tetrasporangia formed from periaxial cells on ultimate and 
penultimate branches in acropetal succession, therefore arranged parallel to the longitu- 
dinal axis; mature tetrasporangia 100-120 um in diameter; cystocarps and spermatangia 
not found. 

Holotype and type locality: SAP 062415 (Fig. 1), collected by M. Masuda on 21 
January 1993, at Son Hai, Ninh Phuoc, Ninh Thuan Province, Vietnam. 

Distribution: Endemic to southern Vietnam; known from Ninh Thuan Province, 
facing the South China Sea. 

Etymology: The specific epithet is dedicated to Dr Huynh Quang Nang, Natio- 
nal Center for Scientific Research of Vietnam, who is a leader of many projects related to 
utilization of seaweed resources in Vietnam. 

Plants grow epiphytically on other algae including corallines and Sargassum sp. 
in the shallow subtidal zone on reef flats, Five to twelve upright axes arise both from a 
common discoid holdfast and from stolon-like branches which develop from the lower 
portions of axes and are loosely entangled with one another, Percurrent, terete main axes 
are 0.8-1.0 mm in diameter in the basal portions, 1.0-1.2 mm in the middle portions, and 
tapering gradually to 550-700 pim in the uppermost portions. 

Abundant first-order branches are formed in an irregularly spiral manner 1-5 
mm apart and at angles to the bearing axes of 20-60°. These first-order branches are 2-3 
cm long along the lower to middle portions of the main axes and become shorter distally. 
They bear progressively shorter branches of up to four orders which are also arranged in 
an irregularly spiral manner (Fig. 2). Ultimate branches are clavate or terete, up to 1.25 
mm long and 300-700 um wide. Branches of all orders are polystichous (arranged in many 
rows). Adventitious branches are produced from the lower entangled portions of the 
thallus. 

Apical cells are always immersed in an apical pit, as is typical of the genus. 
Axial cells are recognizable only just behind the apical cell, Each axial cell produces 
four periaxial cells (Fig. 3). Superficial cortical cells are polygonal and are regularly 
arranged in longitudinal rows. They are 10-36 um long by 20-32 um wide (a length: 
width ratio of 0,5-1.2) in surface view in distal portions of first-order branches, 40- 
140 um long by 28-50 um wide (a length:width ratio of 1.2-4.4) in middle portions, 
and 30-70 um long by 24-40 um wide (a length:width ratio of 1,0-1,9) in proximal 
portions. 

Superficial cortical cells in transverse sections are 16-24 um thick (a thickness: 
width ratio of 0.6-1.2) in distal portions of first-order branches, 30-50 um thick (a 
thickness: width ratio of 0.5-1.3) in the middle portions, and 30-40 jim thick (a thickness: 
width ratio of 1.0-1.5) in the proximal portions. They do not form a palisade layer (Fig. 4). 
Longitudinally oriented secondary pit-connections are always present between conti- 
guous superficial cortical cells (Fig. 5). Superficial cortical cells project slightly at the 
uppermost portions of branches (Fig. 6). Lenticular thickenings 14-30 um thick are 
abundant in the walls of medullary cells (Fig. 7), even in ultimate branches. Medullary 
cells are 60-90 um in diameter and have walls 2 um thick in the proximal portions of 
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first-order branches. Intercellular spaces are present between medullary cells (Fig. 8). As 
no living material was available, presence of corps en cerise could not be ascertained. 

Tetrasporangia are formed within ultimate (Fig. 9) and penultimate branches 
that reach 0.5-2 mm long by 400-600 um wide. The tetrasporangial initial is cut off 
abaxially from an elongated periaxial cell (Fig. 10). Only two of the four periaxial cells 
elongate and produce tetrasporangia in each fertile tier (Fig. 11). Each tetrasporangium is 
provided with two cover cells that are distally produced by the fertile periaxial cell (Fig. 
12). Tetrasporangia become mature acropetally, are arranged parallel with the long axis of 
the branch (Fig. 9), and reach 100-120 um in diameter. Spermatangia and cystocarps were 
not found in specimens examined. 


DISCUSSION 


As pointed out in a previous paper (Masuda & Suzuki, 1997), approximately 25 
features have been used in combination for species discrimination in the genus Laurencia. 
Species that are characterised by one particular combination of features: the presence of 
longitudinally oriented secondary pit-connections between contiguous superficial cortical 
cells; the presence of projecting superficial cortical cells at the upper portions of branches; 
and the presence of lenticular thickenings in the walls of medullary cells, are relatively few 
(Saito, 1969; Cribb, 1983; McDermid, 1988; Zhang & Xia, 1988; Masuda, 1997). The 
following species that have this set of features require comparison with Laurencia nangii:L, 
caduciramulosa Masuda et Kawaguchi (Masuda et al., 1997), L. decumbens Kitzing 
(Wynne, 1995), L. galtsofi Howe (Howe, 1934; McDermid, 1988), L. mariannensis 
(Yamada, 1931; McDermid, 1988), L. omaezakiana Masuda (1997), L. pannosa Zanardini 
(Yamada, 1931; Masuda, unpublished observations), L. pygmaea Weber-van Bosse 
(Cribb, 1983), and E. silvae Zhang et Xia (1980 as L. fasciculata Zhang et Xia). Laurencia 
caduciramulosa, which is known only from Vietnam, is distinguished from L. nangii by the 
production of deciduous propagules (Masuda et al., 1997). Laurencia galtsoffii, known 
from the Pacific, and L. pannosa, reported from the Pacific and Indian Ocean, differ from 
L. nangii by having strongly intricate thalli forming cushion-like or felt-like clumps (Howe, 
1934; Zhang & Xia, 1985; Masuda, unpublished observations). Laurencia omaezakiana, 
which is known only from Japanese waters (Masuda, 1997), is distinguished from L. nangii 
by its distichous branching in the lower to middle compressed portions and spiral 
branching in the upper terete portion (Masuda, 1997). Laurencia silvae, reported from 
southern China, differs from L. nangii in the absence of stolon-like prostrate branches 
(Zhang & Xia, 1980, 1985). 

Laurencia decumbens, originally described from New Caledonia (Kiitzing, 1865), 
has been characterised by the presence of lenticular thickenings and the absence of 
projecting superficial cortical cells (Saito, 1969). However, Wynne (1995) reported his 
Seychelles material from the Indian Ocean as having both lenticular thickenings and 
projecting superficial cortical cells, Wynne (1995) also reported a perpendicular arrange- 
ment of its tetrasporangia in his material and reduced L. pygmaea to be synonymous with 
L. decumbens as first proposed by Furnari & Cormaci (1990). However, Laurencia 
pygmaea, first described from Diego Garcia, the Chagos Archipelago, Indian Ocean 
(Weber-van Bosse, 1913), lacks projecting superficial cortical cells according to Yamada. 
(1931) who examined the type material. On the other hand, Cribb (1983) described the 
Great Barrier Reef specimens of L. pygmaea as having projecting superficial cortical cells 
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and tetrasporangia arranged parallel to the parent axis, These discrepancies indicate that 
itis prudent to maintain L. decumbens and L. pygmaea as separate species until type 
specimens of the both or freshly collected specimens from their respective type localities 
are thoroughly compared. In spite of this problem, L. nangii is distinguished from L. 
decumbens and L. pygmaea by the absence of decumbent or prostrate axes with discoid 
attachments, 

Laurencia mariannensis (Figs 13, 14) seems to be most similar to L. nangii, It was 
first described on the basis of material from Saipan Island, Marianas (Yamada, 1931), and 
has been widely reported from the tropical to subtropical regions in the Pacific: Hawaiian 
Islands (Saito, 1969; McDermid, 1988); Marshall Islands (Dawson, 1957); Solomon 
Islands (Womersley & Bailey, 1970); the Great Barrier Reef, Australia (Cribb, 1983); 
Caroline Islands (Taylor, 1950; Dawson, 1956); the Philippines (Saito, 1969); Xisha 
Islands, China (Zhang & Xia, 1985), and the Ryukyu Islands, Japan (Yamada & Tanaka, 
1938). It can be distinguished from L. nangii by its more slender (compare Figs 13, 14 with 
Figs 1, 2), more delicate and pale rose-red thalli. As Yamada (1931, p. 200) did not give 
dimensions of axes and branches, those of the holotype specimen deposited in SAP (No, 
13874) are given below. Main axes are 450-550 um in diameter in the lower to middle 
portions and 200-240 pm at the uppermost portion; ultimate branches are 130-200 pm in 
diameter. Specimens of L. mariannensis collected at Kumejima, the Ryukyu Islands (SAP 
056359) are similar in these dimensions to the holotype specimen. 

Laurencia mariannensis reported from the above-mentioned localities is not 
uniform in axis width. Main axes and branches are reported to be 200 um wide in 
Hawaiian (McDermid, 1988), 625-1000 um (ultimate branches being 250-500 um) in 
Australian (Cribb, 1983), 500-1000 jm in Bikini material without much decrease in size 
from base to apex (Taylor, 1950), and 700-1000 um (ultimate branches being about 
300 um) in Chinese material (Zhang & Xia, 1985). Furthermore, thallus colour is reported 
to be pale rose-red in the holotype specimen, rose-red in Hawaiian (McDermid, 1988), and 
yellowish-brown slightly tinged with purple (branch apices being green) in Chinese 
specimens (Zhang & Xia, 1985). There is a strong possibility that L. nangii may have been 
confused with L. mariannensis by some authors (Taylor, 1950; Cribb, 1983; Zhang & Xia, 
1985). Re-examination of material reported under the name of L. mariannensis are needed 
to clarify their status. 
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Figs 1-4, Laurencia nangii. Fig. 1. Holotype specimen (tetrasporangial) collected at Son Hai, Ninh 
Phuoc, Ninh Thuan Province, Vietnam (SAP 062415). Fig. 2. Upper portion of a first-order branch, 
Fig. 3. Transverse section (TS) of the upper portion of a third-order branch, showing an axial cell (a) 
with four periaxial cells (p). Fig. 4. TS of the upper portion of a third-order branch, 
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Figs 5-8. Laurencia nangii. Fig. 5. Longitudinal section (LS) of the middle portion of a first-order 
branch, showing longitudinally oriented secondary pit-connections (arrowheads) between conti- 
guous superficial cortical cells. Fig. 6. Surface view of the uppermost portion of a second-order 
branch, showing projecting superficial cortical cells. Fig. 7. TS of the middle portion of a third-order 
branch, showing medullary cells with lenticular thickenings. Fig. 8. TS of the lower portion of a 
first-order branch, showing intercellular spaces (arrowheads) between medullary cells. 
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Figs 9-12. Laurencia nangii. Fig. 9. Surface view of a tetrasporangial branch. Fig. 10. LS of a 
tetrasporangial branch; arrowhead indicates a young tetrasporangium; arrow indicates an elongated, 
fertile periaxial cell. Fig. 11. TS of a tetrasporangial branch, showing an axial cell (a) with two 
vegetative periaxial cell (p) and two fertile periaxial cells (arrowheads). Fig. 12. LS of a tetrasporan- 
gial branch, showing a developing tetrasporangium; arrowhead indicates a cover cell (another being 
out of focus). 
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Figs 13-14. Laurencia mariannensis. Fig. 13. Holotype specimen collected at Saipan Island (SAP 
13874). Fig, 14. Upper portion of a branch of the holotype specimen. 
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ABSTRACT — The red alga Laurencia parvipapillata Tseng (Rhodomelaceae, Ceramiales) is cha- 
racterised by the following set of features: 1) decumbent or prostrate thalli with conspicuously 
dorsiventral organisation; 2) distichous branching; 3) the production of two periaxial cells from each 
vegetative axial segment; 4) the sporadic occurrence of longitudinally and laterally oriented secon- 
dary pit-connections between contiguous superficial cortical cells; 5) the presence of projecting 
superficial cortical cells; 6) the presence of a palisade-like cortical layer; 7) the absence of lenticular 
thickenings in the walls of medullary cells; 8) the absence of corps en cerise; 9) a perpendicular 
arrangement of tetrasporangia; 10) the production of three tetrasporangium-bearing (an ordinary 
and two additional, the second to fourth) periaxial cells per fertile segment of tetrasporangial 
branches; and 11) spermatangia with distally-positioned nuclei. 


RÉSUMÉ — L'algue rouge Laurencia parvipapillata Tseng (Rhodomelaceae, Ceramiales) est carac- 
térisée par l'ensemble des éléments suivants: 1) des thalles prostrés ou décombants avec une 
organisation dorsiventrale caractéristique ; 2) une ramification distigue ; 3) la production de deux 
cellules périaxiales par chaque segment axial végétatif; 4) la présence sporadique de synapses 
secondaires orientées longitudinalement et transversalement entre les cellules corticales superficiel- 
les ; 5) la présence de cellules corticales superficielles saillantes ; 6) la présence d’une assise corticale 
palissadique ; 7) l'absence d'épaississements lenticulaires dans les parois des cellules médullaires : 8) 
l'absence de corps en cerise : 9) une disposition, perpendiculaire à l'axe des rameaux, des tétrasporo- 
cystes ; 10) la production de trois cellules périaxiales portant des tétrasporocystes (une normale, la 
deuxième, et deux additionnelles, les troisième et quatrième) par segment fertile des rameaux 
carpogoniaux ; et 11) des spermatocystes dans lesquels les noyaux sont positionnés distalement. 
(Traduit par la Rédaction). 


KEY WORDS: Ceramiales, Laurencia parvipapillata, marine algae, Pacific, Rhodomelaceae, Rho- 
dophyta, Taxonomy. 
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INTRODUCTION 


The red alga Laurencia parvipapillata Tseng (Rhodomelaceae, Ceramiales) was 
described on the basis of material collected at Hong Kong by Tseng (1943) and has been 
widely reported from the Indo-Pacific (Dawson, 1954; Saito, 1969; Cribb, 1983; McDer- 
mid, 1988b; Nam, 1990; Silva et al., 1996). Saito (1969) placed this species in the subgenus 
Chondrophycus, which was followed by Zhang & Xia (1985). However, the occurrence of 
longitudinally oriented secondary pit-connections between contiguous superficial cortical 
cells (Cribb, 1983; Nam, 1990) and a perpendicular arrangement of its tetrasporangia 
(Tseng 1943, Zhang & Xia 1985; Nam, 1990) require a reconsideration of its subgeneric 
position (McDermid, 1989; Nam & Saito, 1995). In this paper we present some morpho- 
logical features of L. parvipapillata collected from Japan, Vietnam and Malaysia and 
confirm its subgeneric status. 


MATERIALS AND METHODS, 


Specimens examined were collected at the following localities, and voucher 
specimens are deposited in the Herbarium of Graduate School of Science, Hokkaido 
University, Sapporo (SAP 062657-062666) and in the Herbarium of College of Science, 
University of the Ryukyus, Nishihara (RYU). Japan: Oohara, Gushikawa-son, Kumejima 
Island, the Ryukyu Islands, 25.iii.1997 (vegetative, tetrasporangial and spermatangial), 
leg. 8. Kamura, M. Masuda & T, Abe; Sesoko, Motobu-cho, Okinawa Island, the Ryukyu 
Islands, 30.iii.1991 (vegetative, tetrasporangial and spermatangial), leg. M. Baba; Bise- 
zaki, Motobu-cho, Okinawa Island, 13.v.1991 (vegetative, tetrasporangial and spermatan- 
gial), Jeg. S. Kamura & M. Masuda, 20.iii.1992 (vegetative and tetrasporangial), leg. S. 
Kamura & M. Masuda. Vietnam: Con, Nha Trang, Khanh Hoa Province, S.iii.1992 
(vegetative), leg. M. Masuda; Hon Tre Island, Tien Hai Islands, Hatien, Kien Giang 
Province, 7.11.1993 (spermatangial and tetrasporangial), leg. M. Masuda. Malaysia: Pulau 
Manukan, Kota Kinabalu, Sabah, 1.1.1996 (tetrasporangial), Jeg. M. Masuda. For most 
purposes, specimens fixed and preserved in 10% formalin/seawater were used, but living 
specimens from Kumejima Island and Okinawa Island were transported live to Hokkaido 
University, Sapporo, to confirm the presence/absence of spherical cell inclusions (corps en 
cerise). Sections were made by hand using a razor blade and pith stick. The sections of 
fixed materials were mounted in 50% glycerol/seawater on microscope slides and stained 
with 0.5% (w/v) cotton blue in a lactic acid/phenol/glycerol/water (1:1:1:1) solution. Those 
of living material were immediately mounted in seawater on microscope slides. 

Position of spermatangial nuclei was examined according to the following 
procedure. Branches bearing male trichoblasts were excised from a formalin/seawater- 
preserved specimen (Kumejima Island, 25.iii.1997) and washed in tap water for 30 min. 
Detache ermatangial branches were pipetted onto microscope slides and stained with 
al ug ml" solution of DAPI (4’,6-diamidino-2-phenylindole) for 30 min, Fluorescence of 
nuclear DNA stained with DAPI was observed using a Nikon epifluorescence microscope 
X2F-EFD2 equipped with a mercury fluorescence lamp (Osram HBO 100 W/2) and a 
filter cassette UV-2A (EX330-380, DM400, BA420). 
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OBSERVATIONS 


Plants grow on dead coral (Japan), limestone (Vietnam) or epiphytically on 
Laurencia tropica Yamada (Malaysia) in the lower intertidal zone on reef flats. Plants are 
14-35 mm long, dark red to brownish red, cartilaginous, and adhere imperfectly to paper 
upon drying. One to four main axes (Fig. 1) develop from a small discoid holdfast 1.8-3.5 
mm in diameter, The main axis are decumbent or prostrate and often bear secondary 
discoid holdfasts on the ventral surface which attach to the substratum. They are terete 
just above the basal disc and 0.8-1.0 mm in diameter, becoming abruptly compressed and 
1.6-2.0 mm wide at the middle to upper (Fig. 2) portions. First-order branches are 
distichously formed along the main axis (Fig. 1). The majority of these branches are less 
than | mm long, whereas only several of them grow to 2-15 mm long and form further 
branches of up to four orders. Reproductive structures are produced by ultimate and 
penultimate branches. Secondary discoid holdfasts sometimes unite con: tiguous branches, 
Adventitious branches are sometimes formed in the lowest portions of the main axes, 

The growing point is always sunk in an apical pit, as is typical of the genus. Each 
axial cell produces two periaxial cells (Fig. 3A-C). Superficial cortical cells are elliptical to 
rounded polygonal in surface view and irregularly arranged in longitudinal rows (Fig. 4), 
Superficial cortical cells on the dorsal side are 6-18 um long by 6-12 um wide (a 
length:width ratio of 0.6-1.8) in surface view in the distal portions of first-order branches, 
13-22 um long by 4-9 um wide (a length:width ratio of 1.7-3.9) in the middle portions, and 
6-17 um long by 6-20 jm wide (a length:width ratio of 0.6-1.7) in the proximal portions. 
Superficial cortical cells on the ventral side are 6-18 um long by 15-28 um wide (a 
length: width ratio of 0.3-0.9) in surface view in the distal portions of first-order branches, 
6-18 um long by 12-25 um wide (a length:width ratio of 0.4-0.9) in the middle portions, 
and 5-12 um long by 12-24 um wide (a length:width ratio of 0,3-0.7) in the proximal 
portions. 

Superficial cortical cells are radially elongated and form a palisade-like layer 
(Figs 5, 6): the cells on the dorsal side (Fig. 5) are more conspicuously elongated than those 
on the ventral side (Fig. 6). Superficial cortical cells of the ventral side are more deeply 
pigmented than those of the dorsal side. The superficial cortical cells of the dorsal side in 
transverse sections are 22-42 um thick (a thickness;width ratio of 2.2-5.3), in the distal 
portions of first-order branches, 25-42 jim thick (a thickness:width ratio of 2.8-6.6) in the 
middle portions and 24-38 jm thick (a thickness:width ratio of 1.9-5.0) in the proximal 
portions. Those of the ventral side are 20-40 jm thick (a thickness:width ratio of 1.1-2.5), 
in the distal portions of the first-order branches, 18-40 um thick (a thickness:width ratio 
of 1.1-3.1) in the middle portions and 27-44 um thick (a thickness:width ratio of 1.2-4.6) 
in the proximal portions. The superficial cortical cells project conspicuously at the middle 
to upper (Figs 5, 6) portions of the thallus. Longitudinally oriented secondary pit- 
connections are sporadically present between contiguous superficial cortical cells (Fig. 7). 
Laterally oriented secondary pit-connections (Fig. 8) and lateral fusions (Fig. 9) are also 
sporadically present between contiguous superficial cortical cells. Superficial cortical and 
trichoblast cells do not contain corps en cerise (Figs 4, 10). Medullary cells have no 
lenticular thickenings on the walls. Medullary cells are 80-160 um in diameter in the 
middle to lower portions of the first-order branches and have walls of 5-10 um in 
thickness. Cortical and medullary cells are closely packed, and intercellular spaces are 
absent between the cells. 








Source. MNHN, Paris 


322 M. MASUDA et al. 


Tetrasporangia are formed on distal portions (Fig. 11) of the first- to fourth- 
order branches that are 500-900 um long and 600-800 um wide. The tetrasporangium 
initial is cut off from an elongated periaxial cell towards the abaxial side (Figs 12, 13). 
Three periaxial cells in each fertile segment conspicuously elongate towards the thallus 
surface (Fig. 14) and produce tetrasporangia; one (the first) periaxial cell remains vegeta- 
tive. Thus, two fertile (the third and fourth) periaxial cells are additionally produced. Each 
tetrasporangium is provided with two cover cells which are distally produced by the fertile 
periaxial cell (Figs 12, 13, 15), Tetrasporangia become mature centripetally and show a 
perpendicular arrangement relative to the longitudinal axis of the bearing branch almost 
until maturity (Fig. 11). Mature tetrasporangia with tetrahedrally arranged spores 
(Fig. 15) are 100-120 jm long by 60-80 um wide. 

Male trichoblasts are formed in cup-shaped pits of first- to fourth-order bran- 
ches that are 600-1000 um long by 600-900 um wide (Fig. 16). Spermatangial branches 
arise from the suprabasal segment of the trichoblasts (Fig. 17) and terminate in single, 
large, obovoid to spherical sterile cells 20-30 um in diameter (Fig. 18). Spermatangia are 
ellipsoidal, 8-10 jum long by 4-6 um wide, and their distal portions are deeply stained with 
cotton blue (Fig. 18). Nuclei are distally placed when visualised following DAPI staining 
(Fig. 19). Cystocarpic plants were not collected. 





DISCUSSION 


Laurencia includes two subgenera, Laurencia and Chondrophycus Tokida et 
Saito (Saito, 1967). The subgenus Laurencia was characterised by the presence of longi- 
tudinally oriented secondary pit-connections between contiguous superficial cortical cells 
and a parallel arrangement of tetrasporangia, whereas the Chondrophycus was characte- 
rised by the absence of such pit-connections and a perpendicular arrangement of tetras- 
porangia (Saito, 1967). However, species with a mixture of these subgeneric features have 
been found by more recent studies (Wynne & Ballantine, 1991; Nam & Saito, 1991b; 
Ballantine & Aponte, 1995; Nam & Sohn, 1994; Fujii & Cordeiro-Marino, 1996; Fujii ef 
al., 1996) and obscure the difference between the subgenera. According to Nam & Saito 
(1995), however, the two subgenera are clearly distinguished by the number of periaxial 
cells produced from each vegetative axial segment: four in Laurencia and two in Chondro- 
phycus. The production of two periaxial cells from each vegetative axial segment in L. 
parvipapillata confirms its subgeneric position as Chondrophycus. 

Nam (1990) reported cell inclusions, which were contained in his Hawaiian 
material of L. parvipapillata preserved in formalin/seawater for about 20 years, as vestiges 
of corps en cerise. However, McDermid (1988b) reported the absence of corps en cerise in 
L. parvipapillata from the Hawaiian Islands, which was confirmed in our living material 
from the Ryukyu Islands nearer to the type locality, Hong Kong (Tseng, 1943). Corps en 
cerise often become damaged during examination of living material under microscope 
(unpublished observations). Cell inclusions like corps en cerise can be found in specimens 
of some species which were preserved in formalin/seawater for a short period (within a few 
days), but the inclusions disappear soon (unpublished observations). Thus, corps en cerise 
are ephemeral in fixed material (Maggs & Hommersand, 1993). The identity of Nam's 
(1990) vestiges of corps en cerise is uncertain. Corps en cerise have not been found in 
species of Chondrophycus (McDermid, 1988b; Fujii et al., 1996, Masuda et al., 1997a, 
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1998, and unpublished observations), but are contained in species of the subgenus 
Laurencia (McDermid 1988a; Masuda et al., 1996, 1997a). The presence or absence of 
corps en cerise may be a further critical feature used to distinguish between the subgenera 
Laurencia and Chondrophycus. However, reports of the presence/absence of corps en cerise 
have been limited for relatively few species. 

Laurencia parvipapillata was named on the basis of presence of conspicuously 
projecting superficial cortical cells (Tseng, 1943). Of species with such cells, the following 
species can be included in the subgenus Chondrophycus: L. carolinensis Saito (1969), L. 
cartilaginea Yamada (Nam & Saito, 1990), L. dotyi Saito (1969), L. gemmifera Harvey 
(Fujii ef al., 1996) and L. iridescens Wynne et Ballantine (1991). These species all differ 
from L. parvipapillata by the absence of a palisade-like cortical layer (Saito, 1969; Nam & 
Saito, 1990; Wynne & Ballantine, 1991; Fujii er al., 1996). 

Laurencia parvipapillata is further characterised by the conspicuous dorsiven- 
trality and different dimensions of superficial cortical cells between the dorsal and ventral 
sides, Although the latter situation has not been reported in other species of this genus, we 
predict that it will be found in species having decumbent or prostrate thalli, especially 
those having compressed to flattened axes. 

Species of the subgenus Chondrophycus usually produce additional 
tetrasporangium-bearing periaxial cells (Nam & Saito, 1995; Fujii & Cordeiro-Marino, 
1996; Fujii et al., 1996; Masuda et al., 1998). On the other hand, species of the subgenus 
Laurencia which are characterised by the production of four periaxial cells from each 
vegetative axial segment do not bear additional tetrasporangium-bearing periaxial cells 
(Nam & Saito, 1995; Masuda et al., 1996, 1997b). Laurencia maris-rubri Nam et Saito 
(1995) in the subgenus Chondrophycus do not produce additional tetrasporangium- 
bearing periaxial cells. Thus, the number of tetrasporangium-bearing periaxial cells in 
Chondrophycus is diverse and is a good taxonomic feature at the species level (Nam & 
Saito, 1995; Fujii & Cordeiro-Marino, 1996; Fujii e¢ al. 1996; Masuda er al., 1998). 
According to Nam & Saito (1995), the species that share the character of the second 
periaxial cell forming the tetrasporangium may belong to a monophyletic assemblage. 
These are L. capituliformis Yamada (Nam & Saito, 1995), L. gemmifera (Fujii er al., 1996), 
L. intermedia Yamada (Nam & Saito, 1995), L. irideseens (Nam & Saito, 1995), 
L. maris-rubri (Nam & Saito, 1995), L. palisada Yamada (Masuda er al., 1998), L. 
papillosa (C. Agardh) Greville (Nam & Saito, 1991a), L. parvipapillata (Nam & Saito, 
1995; present paper), L. poiteaui (Lamouroux) Howe (Fujii et al. 1996) and L. tumida 
Saito et Womersley (Nam & Saito, 1995). However, the number of periaxial cells in the 
procarp-bearing segment of female trichoblasts is not uniform in these species: four in 
L. capituliformis (Nam & Saito, 1995), L. intermedia Yamada (Nam & Saito, 1995), 
L. palisada (Masuda et al., 1998) and L. tumida (Nam & Saito, 1995) and five in 
L. gemmifera (Fujii et al. 1996) and L. poiteaui (Fujii et al. 1996) so far as known. 
Furthermore, some of the ten species have a palisade-like cortical layer (L. capituliformis, 
L. intermedia, L. palisada, L. papillosa, L. parvipapillata and L. tumida), while others do 
not. At present it is difficult to conclude that the just-mentioned tetrasporangial and 
procarpic features have phylogenetic significance in the genus Laurencia as stated by Nam 
& Saito (1995), 
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Figs 1-3. Laurencia parvipapillata. Formalin/scawater-preserved material. Fig. 1. Spermatangial 
specimen with four axes from a basal disc (arrowhead) collected at Kumcjima Island (25iii.1997). Fig. 
2. Transverse section (TS) of the upper portion (near branched portion) of a first-order branch; 
arrowhead indicates the dorsal side (Kumejima Island, 25.iii.1997). Fig. 3A-C. TS of the upper 
portion of a first-order branch (at three different focal planes) showing each axial cell (a) connected 
with two periaxial cells (p) (stained with cotton blue; Pulau Manukan, 1.i.1996). a*, another axial cell 
shown in 3C. 
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Figs 4-9, Laurencia parvipapillata. Formalin/seawater-preserved material unless otherwise indicated. 
Fig. 4. Ventral surface near the apex of a first-order branch showing the absence of corps en cerise 
(living material; Kumejima Island, 25.iii.1997). Figs 5, 6. TS of the upper portion of a first-order 
branch: Fig. 5, the dorsal side; Fig. 6, the ventral side (Kumejima Island, 25.iti.1997). Fig. 7. 
Longitudinal section (LS) of the middle portion of a first-order branch showing a longitudinally 
oriented secondary pit-connection (arrowhead) between contiguous superficial cortical cells (stained 
with cotton blue; Pulau Manukan, 1.1.1996). Figs 8, 9. TS of the middle portion’ of a first-order 
branch showing a laterally oriented secondary pit-connection (arrowhead in Fig. 8) and a lateral 
fusion (arrowhead in Fig. 9) between contiguous superficial cortical cells (stained with cotton blue; 
Pulau Manukan, 1.i.1996). 
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Figs 10-15. Laurencia parvipapillata. Formalin/seawater-preserved material stained with cotton blue 
unless otherwise indicated (Kumejima Island, 25.iii.1997). Fig. 10. Trichoblast showing the cells 
without corps en cerise (living material). Fig. 11. LS of a tetrasporangial branch showing a perpen- 
dicular arrangement of the tetrasporangia; arrowhead indicates an abortive tetrasporangium. Fig. 
12. Elongated fertile periaxial cell (arrowhead) producing a young tetrasporangium (t) and two cover 
cells (arrows) in LS. Fig. 13. More developed tetrasporangium (t) in LS; arrow indicates a cover cell 
(another being out of focus). Fig. 14. Axial cell (a) with a vegetative periaxial cell (p) and three fertile 
periaxial cells (arrowheads) in TS. Fig. 15. Mature tetrasporangium in LS; arrow indicates a cover cell 
(another being out of focus). 
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Figs 16-19. Laurencia parvipapillata. Formalin/seawater-preserved material (Kumejima Island, 
25.iii.1997). Fig. 16. Fertile branchlets of a spermatangial plant. Fig. 17. Top view of a detached male 
trichoblast divided into a spermatangial branch and a sterile lateral at the suprabasal segment 
(stained with cotton blue). Fig. 18. Portion of a spermatangial branch (stained with cotton blue). Fig. 


19. Epifluorescence microscopy of DAPI stained spermatangial branch; fluorescence indicating the 
position of each nucleus. 


Source : MNHN. Paris 


ae 





Cryptogamie, Algol. 1997, 18 (4): 331-336 331 


ROSENVINGEA ANTILLARUM 
(P. CROUAN & H. CROUAN) COMB. N 
TO REPLACE R. FLORIDANA (W.R. TAYLOR) W.R. TAYLOR 
(SCYTOSIPHONALES, PHAEOPHYTA) 





Michael J. WYNNE 


Department of Biology and Herbarium, University of Michigan 
Ann Arbor, Michigan 48109, U.S.A. 
Fax: 313-647-0884; e-mail address: mwynne@umich.edu 


ABSTRACT — A specimen of Stilophora antillarum P. Crouan & H. Crouan in Schramm & Mazé 
from Moule, Guadeloupe, French West Indies, now deposited in PC is shown to belong to Rosenvin- 
gea (Scytosiphonaceae, Phaeophyta), The name R. antillarum (P. Crouan & H. Crouan) M.J. Wynne 
comb. nov. is proposed to replace the junior taxonomic synonym R. floridana (W.R. Taylor) W.R. 
Taylor (based on Cladosiphon ? floridanus W.R. Taylor). 


RÉSUMÉ — Un spécimen de Stilophora antillarum P. Crouan & H. Crouan in Schramm & Mazé 
[1865] provenant de Moule, Guadeloupe, Antilles françaises, actuellement déposé à PC, s'est révélé 
appartenir au genre Rosenvingea (Scytosiphonaceae, Phaeophyta). Le binôme R. antillarum (P. 
Crouan & H. Crouan) M.J, Wynne comb, nov. est proposé en remplacement du synonyme R. floridana 
(WR. Taylor) WR. Taylor [1960] (basé sur Cladosiphon ? floridanus W.R. Taylor [1928]) sur lequel S. 
antillarum a priorité. 


KEY WORDS: French West Indies, marine algae, Phaeophyta, Rosenvingea, R. antillarum, R. 
floridana, Stilophora antillarum 


INTRODUCTION 


In his historical review of phycological exploration in the Caribbean, Taylor 
(1960) discussed the collections made by H. Mazé and A. Schramm in Guadeloupe, 
French West Indies, and the fact that the identifications were made by the Crouan brothers 
of Brest, France. Although the Crouans apparently did not retain Guadeloupe material in 
their own herbarium (Dixon, 1967), the specimens were widely distributed, most being 
deposited in The Natural History Museum of London, or BM, the Royal Botanic 
Gardens, Kew (now housed in BM), the Laboratoire de Cryptogamie of the Muséum 
National d’Histoire Naturelle (PC), and the Botanical Museum of Lund (LD). A pro- 
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blem, which was pointed out by both Taylor (1960) and Dixon (1967), is that instances are 
known in which some collections bearing the same name are taxonomically different. 
Therefore, lectotypification must be carried out with great care. A total of three publica- 
tions appeared. The new species appearing in the first edition (Schramm & Mazé, 1865, 
1866; treated as Edition la and 1b by Stafleu & Cowan, 1985) were accompanied by 
relatively brief descriptions. Edition 2 (Mazé & Schramm, 1878) included not only the 
names of those taxa that had been described earlier but some additional new names with 
the most minimal of descriptive phrases, such as the color in the living condition. 

The name Stilophora antillarum of the Crouans was mentioned by Murray 
(1888-1889) and De Toni (1895) but without any additional information. Taylor (1960, p. 
251) referred to this name as a “nomen nudum” appearing in Mazé & Schramm (1878), and 
he also said that it was “probably Rosenvingea floridana (Taylor) Taylor”. Apparently 
Taylor (1960) overlooked the fact that the name first appeared in Schramm & Mazé (1865, 
p. 2) with the following account: 

“Recucilli flottant à la lame mélangé à des amas de Myriocladia Capensis var. 
dont il doit parlager l'habitat. — Moule (fond de port). — En juin. 

Fronde tubuleuse agrégée en forme de pinceaux gélatineux, molasses, de consis- 
tance mucilagineuse, colorés en jaune ferrugineux; ne se modifie pas en herbier.” 

This same account was repeated in Schramm & Mazé (1866, p. 3) but appeared 
in a shortened version in Mazé & Schramm (1878, p. 116), where the occurrence of this 
species in May and June was indicated. 


MATERIALS AND METHODS 


The single specimen of “Stilophora antillarum" used in this study was borrowed 
from the Muséum National d'Histoire Naturelle. Small portions of the specimen were 
removed. rehydrated in hot water with detergent (to restore them to normal size), and then 
hand-sectioned with a single-edged razor blade for microscopic observation. A standard 
Zeiss research microscope was used to examine the material. The cited names of authors 
of plant taxa are according to Brummitt & Powell (1992), and herbarium abbreviations are 
according to Holmgren et al. (1990). 


OBSERVATIONS 


Rosenvingea floridana was first described from the Dry Tortugas in the Gulf of 
Mexico by Taylor (1928) as “Cladosiphon ? floridana^ and subsequently transferred to 
Rosenvingea (Taylor, 1955). The genus Rosenvingea was established by Borgesen (1914) for 
three species of parenchymatous brown algae that were characterized by branched hollow 
fronds, reproduction solely by plurilocular sporangia, and cells containing a single chlo- 
roplast. Borgesen assigned the genus to the Encoeliaceae, along with Scytosiphon, Colpo- 
menia, and Hydroclathrus, with which he compared the new genus. These four genera are 
now placed in the Scytosiphonaceae (Wynne, 1982), following Feldmann’s (1949) recogni- 
tion of the order Scytosiphonales and the family Scytosiphonaceae. 

Growth takes place in Rosenvingea by intercalary division throughout the entire 
thallus but more vigorously in the ends of the branches, although there is no true apical 
division (Bergesen, 1914). There may be problems in distinguishing species of Rosenvingea 
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Fig. 1. Specimen of Stilphora antillarum P. Crouan & H. Crouan (from Moule, Guadeloupe) in PC, 
with accompanying label. Scale bar = 5 cm. 
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from branched species of Colpomenia. Thalli of species of Rosenvingea are always freely 
branched and usually erect, whereas thalli of Colpomenia are spherical, saccate, or 
prostrate expanses (Wynne & Norris, 1976). Rosenvingea floridana differs from other 
species of the genus by its narrower (to 1.5 mm) axes, mostly terete rather than flattened, 
and by branching to fewer orders (usually 2 or 3) (cf. Earle, 1969: 206-207, fig. 115). 
Rosenvingea floridana has been recorded from southern Florida (Taylor, 1960; Earle, 1969; 
Humm, 1976), the Caribbean coast of Colombia (Schnetter, 1976) as well as from 
southern California (Abbott & Hollenberg, 1976) and Bangladesh in the Indian Ocean 
(Islam, 1976). 

At my request Dr. Françoise Ardré conducted a search for material of Stilophora 
antillarum in the Muséum National d'Histoire Naturelle. She succeeded in locating a 
single specimen (Fig. 1), which was located in a cabinet in the library of the Laboratoire de 
Cryptogamie. This cabinet was one of two cabinets in the library containing preserved 
exsiccatae which had not been intercalated into the Herbarium (PC), The specimen was 
sent to MICH on loan. On the herbarium sheet are the handwritten words “No. 26 
Stilophora Antillarum Cr.” and “Moule” and the printed label “MAZE et SCHRAMM 
Algues de la Guadeloupe, page” with the annotation “116”, The provenance of Moule 
would strongly suggest that this specimen represents a syntype. This conclusion, however, 
is made uncertain by the appearance in the bottom right corner of the sheet of a few words 
that had been written in pencil and then erased; although very faint, the words “Mai 1868” 
are barely detectable. The “page 116” refers to its listing in the Mazé and Schramm (1878) 
publication. Thus, it is uncertain whether this specimen was used by Schramm & Mazé in 
the original description or used only for the second edition, and possibly collected 
separately. There is little doubt, however, in regarding this specimen as conforming to the 
Crouans’ concept of Stilophora antillarum. To support this conclusion is the identical 
appearance of a specimen of Stilophora antillarum in BM, which was photographed by 
Prof. W. R, Taylor in 1930. The specimen was accompanied by the label “M & S 371”, 
which conforms to the collection number given in Mazé & Schramm (1878). The photo- 
graph (now in MICH) bears Taylor's annotation “? = Rosenvingea floridana (Tayl.) Taylor 
1955”. The aspect of both of these specimens resembles R. floridana. The axes are narrow 
(to only 1,0 mm) and terete; branching is sparse and irregular. The specimens are at least 
25 cm tall and would be taller if the flexuous axes were drawn out. Microscopic examina- 
tion showed the axes to be hollow. The thallus consists of a small-celled cortex and a 
larger-celled sub-cortex/medullary organized parenchymatously. Most cross-sections 
appeared to represent immature regions of the thallus or to have already released repro- 
ductive structures, but a few sections showed sori with plurilocular reproductive organs, 
The plurilocular organs were uni- or biseriate, consisting of up to 6 or 7 locules in length, 
and measured up to 32-36 um in length and 4-6 pm in width. The shape of the plurilocular 
organs was more elongate than the ones depicted by Taylor (1960, pl. 29, figs 7-8), but this 
difference may be attributed to the Guadeloupe plants being more mature than Taylor's 
plants. Enlarged, misshapen cells with golden refractive contents apparently were col- 
lapsed paraphyses. 





DISCUSSION 


The present observations support the suggestion of Taylor (1960) that Stilo- 
phora antillarum is the same as his own Rosenvingea floridana. Taylor (1960) regarded 
Stilophora antillarum as invalidly published in 1878, but he overlooked that Schramm & 
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Mazé provided a valid description in 1865. Stilophora antillarum Schramm & Mazé 1865 
has priority over Cladosiphon floridanus Taylor 1928. Thus, the following binomial is 
proposed: 


Rosenvingea antillarum (P. Crouan & H. Crouan in Schramm & Mazé) M.J. Wynne comb. 
nov. 

Basionym:Stilophora antillarum P. Crouan & H. Crouan in Schramm & Mazé, 1865, p. 2. 
Taxonomic synonym: Rosenvingea floridana (W.R Taylor) W.R. Taylor, 1955, p. 73. 
Basionym: Cladosiphon? floridanus W.R. Taylor, 1928, p. 113, pl. 15, figs 10-14 
(“floridana”). 


The gross habit shown in Rosenvingea antillarum, consisting of terete axes with 
irregular branching, resembles that of Stictyosiphon lutarius W.R. Taylor, described from 
Jamaica (Taylor, 1974) and also reported from Puerto Rico (Ballantine & Aponte, 1997). 
But in S. lutarius the medulla is solid (composed mainly of four major rows of cells), the 
branching is to a much higher degree, and apparent unilocular sporangia are formed in the 
cortex. 
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ABSTRACT — Stoechospermum polypodioides (J,N.Lamour.) J.Agardh is found to be conspecific 
with S. marginatum (C.Agardh) Kütz. after examination of the type specimen. The anteriority of 
Dictyota polypodioides J.V.Lamour. on Zonaria marginata C.Agardh, results in S. marginatum to be a 
synonym of S. polypodioides. Additionally all taxa attributed to the genus Stoechospermum are 
typified. 


RÉSUMÉ — L'étude du spécimen type de Stoechospermum polypodioides (J.V. Lamour.) J.Agardh 
nous fait conclure à sa conspécificité avec S. marginatum (C.Agardh) Kütz. Vu l'antériorité de 
Dictyota polypodioides sur Zonaria marginata, S. marginata est un synonyme de S. polypodioides. Les 
autres taxa appartenant au genre Stoechospermum sont également typifiés. 





KEY WORDS: marine algae, Dictyotales, Phaeophyta, Stoechospermum, synonymy, systematics, 
taxonomy, typification 


RESULTS* 


The genus Stoechospermum was erected by Kützing (1843: 339) on the basis of a 
species from the Red Sea that C. Agardh (1824: 226) had described as Zonaria marginata. 
Kützing noted that apart from the type species S. marginatum (C.Agardh) Kiitz., Dictyota 
polypodioides J.V.Lamour. (as “Z. polypodioides Ag.” [the author refers to C. Agardh]) 
might also belong to the new genus Stoechospermum. J. Agardh (1848: 100) eventually 
made the new combination S. polypodioides (J.V.Lamour.) J.Agardh. However, he was not 
convinced of the identity of S. polypodioides and placed the species under “species 
inquirendae”. Subsequently some additional species were added to the genus: S. macula- 


* Herbarium abbreviations follow HOLMGREN PK., HOLMGREN N.H. & BAR- 
NETT L.C., 1990 - Index Herbariorum, I. The Herbaria of the World, 8th edn. New York Botanical 
Garden, New York, x + 693 p. [Regnum Vegetabile, vol. 120], and standard forms of author names 
follow BRUMMITT R.K. & POWELL CE. (eds), 1992 - Authors of Plant Names. Royal Botanic 
Gardens, Kew, 732 p. 
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tum J.Agardh, S. patens Hering ex J.Agardh and S. suhrii Kütz. The latter was transferred 
to the genus Dictyota (Papenfuss, 1940; 206-207), and S. maculatum and S. patens were 
reduced to synonyms of S. marginatum (Zanardini, 1858: 248; Papenfuss, 1976: 27). The 
status of S. polypodioides remained uncertain. Papenfuss suggested that the type specimen 
of S. polypodioides, which he had not examined, almost certainly did not belong to the 
genus Stoechospermum. 

Lamouroux (1809: 44) based his original description of D. polypodioides on a 
specimen collected by Thuiller. The type locality mentioned was “Antilles”, the Caribbean 
Sea. Examination of the single specimen in the Lamouroux herbarium (CN), that matches 
the protologue, revealed that D. polypodioides does belong to the genus Stoechospermum. 
The specimen (Fig. 1) is strongly eroded and therefore the typically inrolled apices are 
lacking, but the elongate marginal sori (Fig. 2) area typical feature of the genus Stoechos- 
permum, absent in all other member of the Dictyotales, The specimen agrees well with 
what is generally understood under S, marginatum (Phillips et al., 1993: 395-398) and there 
are no reasons to consider S. marginatum and S. polypodioides as distinct species. There is 
a problem about the type locality. Lamouroux indicated the Caribbean Sea as type locality 
but apart from the type specimen no other specimens or records have been mentioned from 
that region. Examination of a hand written sheet accompanying the type specimen, 
reveals that Lamouroux was not convinced about the type locality as he wrote “Lieu - 
Antilles?" (Fig. 3). Therefore we consider the given locality of the Lype specimen to be very 
doubtful and the specimen probably comes from the Indian Ocean or Red Sea, although 
there is no clear evidence for this. 

The conspecificity of S. polypodioides and S. marginatum reduces the latter to a 
synonym and renders the genus Stoechospermum monospecific with a distribution restric- 
ted to the Indian Ocean: south east Arabian coast, Australia, India, Kenya, Madagascar, 
Mauritius, Oman, Pakistan, Red Sea, Somalia, South Africa, Sri Lanka, Tanzania and 
Yemen. For a complete bibliographic reference we refer to Silva er al. (1996: 610-611). 
Additional to this list, Bali (Indonesia) should be included (Coppejans, HEC 8541 26.vi, 
1990, Rama Beach Reef, Kuta, Bali). Farrell et al. (1993: 150) reported Stoechospermum 
from South Africa (Isipingo, Kwazulu-Natal) where it was also collected by Coppejans 
(HEC 11011, 23.xi,1995, Mission Rocks, St Lucia, Kwazulu-Natal). To our knowledge 
this is the only published record of Stoechospermum from South Africa, because the 
syntype locality of S. maculatum (J.Agardh 1841: 446) from Cape of Good Hope, did not 
actually refer to a specimen, but to a drawing of Zonaria marginata Suhr (= Dic tyota suhrii 
G.Murray) which was tentatively (and erroneously) interpreted by J.Agardh as S. macu- 
latum. J. Agardh did never examine the specimen which is clearly stated in a later work (J. 
Agardh 1848; 97) under “Species inquirendae: Zonaria marginata Suhr ... A me non 
visa.”. In conclusion the distribution of Stoechospermum in South Africa is restricted to 
the subtropical north eastern coast. 











MY 


Stoechospermum polypodioides (J.V.Lamour.) J.Agardh, 1848: 100. 
Holotype: Herb. Lamouroux, locality uncertain, Thuiller, CN C7F103 


Basionym: Dictyota polypodioides J.V.Lamour., 1809: 44. 
Homotypic synonym: Zonaria polypodioides (J.V.Lamour.) C.Agardh, 1820: 136. 
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Figs 2-3. Fig. 1. S. polypodioides J.V.Lamour:: holotype. Fig. 2. S. polypodioides J.V.Lamour.: detail of 
the marginal sori of sporangia. Fig. 3. Hand written sheet indicating Lamouroux’ doubt on the type 
locality. Scale bars: 1 em. 
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Heterotypic synonyms: 
Dictyota maculata J.Agardh, 1841: 446-447. 

Lectotype: [in mari Indico, ad oras Hindoestaniae], Wight, LD 48509. The type 
collection consists of 2 specimens, both annotated by J. Agardh of which LD 48509 was 
chosen as a lectotype. The specimens were formerly studied by Papenfuss (1976: 27) but a 
lectotype was never selected. 

Stoechospermum maculatum (J.Agardh) J.Agardh, 1848: 99-100. 


Zonaria marginata C.Agardh, 1824: 266. 

Holotype: [“Ex coll. Forskáhleana”, Red Sea fide J Agardh, 1848: 99], Forsskål, 
LD 48508. 
Dictyota marginata (C.Agardh) Grev., 1830: xli 
Stoechospermum marginatum (C.Agardh) Kütz., 1843: 339. 





Stoechospermum patens Hering ex J.Agardh, 1848: 99. 

Lectotype: [in mari rubro prope El Tor] Tor, Israel, Schimper, LD 48493. 

Note: typification of S. patens is less evident. J.Agardh based his description on 
a manuscript of Hering [^Hab. in mari rubro (Un. itinerar. sub n? 473)"]. The Unio 
Itineraria was a society for the promotion of natural history travel established by Steudal 
and Hochstetter in Esslingen (Papenfuss, 1968: 4). Specimens were collected by Schimper 
principally at El Tor, Nuweiba, Jiddah and Kosseir, identified by Hering and Martens and 
distributed to several phycologists. LD 48491, 48492, 48493, 48493 all correspond more or 
less to the original description of S. patens as they were all collected in the Red Sea. 
Among these LD 48493 is hereby chosen as a lectotype. But it should be noted that the “n° 
473” was not retrieved in the Agardh Herbarium. 
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ABSTRACT — Three years after the first record of Caulerpa racemosa at Meloria Shoals (Leghorn, 
Italy), a study has been undertaken in order to evaluate the growth of this species on different 
substratum and to investigate the interactions with different biocenosis. The results of this study have 
shown that C. racemosa has increased the colonized surface from 3000 m? in 1993 to 300 ha in 1997. 
Caulerpa racemosa grows on algal turfs or the Cymodocea nodosa bed. In the contact area with 
Posidonia oceanica the stolons stratify, covering the rhizomes of the phanerogam. 


RÉSUMÉ — Trois ans après la premiére signalisation de Caulerpa racemosa sur les Secs de la Meloria 
(Livourne, Italie), des recherches ont été entreprises pour évaluer l'expansion de l'espèce et pour 
étudier son développement et ses conséquences sur les autres communautés benthiques. Les résultats 
de ces recherches ont montré que la surface colonisée par C. racemosa est passée d'environ 3000 m° en 
1993 à plus que 300 ha en 1997. L'espèce se développe aisément sur les peuplements d'algues 
gazonnantes et sur l'herbier à Cymodocea nodosa, avec un accroissement mensuel des stolons de 15- 
20 cm. Dans les zones de contact avec Posidonia oceanica, les stolons de l'algue se stratifient, en 
formant plusieurs couches, et recouvrent lentement les rhizomes de la phanėrogame. 





KEY WORDS : Caulerpa racemosa, distribution, growth, marine algae, Mediterranean, Tuscany. 


INTRODUCTION 


Caulerpa racemosa (Forsskal) J. Agardh est une espéce largement répandue dans 
les mers tropicales. Probablement à la suite de l'ouverture du Canal de Suez cette espèce a 
commencé à se propager en Méditerranée (Aleem, 1948 ; Lipkin, 1972 ; Verlaque, 1994) ; 
l'algue a colonisé de nombreuses zones orientales et méridionales du bassin mediterra- 
néen, le long des cótes de l'Egypte, du Moyen-Orient, de la Turquie, de la Tunisie et de la 
Sicile orientale (Aleem, 1948; Hamel, 1926, 1930, 1931 ; Edelstein, 1964 ; Ben Ayala, 
1971 ; Ben Maiz et al., 1987 ; Lami, 1932 ; Rayss, 1941 ; Mayhoub, 1976 ; Huvé, 1957 ; 
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Rayss & Edelstein, 1960 ; Lipkin & Friedmann, 1967 ; Cirik & Ozturk, 1991 ; Alongi et al., 
1993 ; Panayotidis & Montesanto, 1994). Caulerpa racemosa a été signalé pour la première 
fois en Méditerranée occidentale en 1994 (Piazzi et al., 1994), sur les Secs de la Meloria, 
une large zone de hauts-fonds située en face du port de Livourne (Toscane, Italie). 

Ce travail présente les résultats d'une étude de l'expansion de C. racemosa le long 
des côtes toscanes. La première partie de l'étude a conduit à la cartographie des surfaces 
colonisées par l'algue. Dans la seconde partie les caractéristiques du développement in situ. 
et ses conséquences sur les autres phytocénoses ont été étudiées 


MATÉRIEL ET MÉTHODES 


Caractéristiques des populations 


L'étude a été conduite pendant la période octobre 1995-octobre 1996, sur les 
Secs de la Meloria et le long des cótes comprises entre les embouchures des riviéres Arno 
au nord et Cecina au sud (Fig. 1). Des plongeurs ont parcouru, d'une facon autonome ou 
trainés par un bateau, une série de transects perpendiculaires à la cóte pour relever la 
présence de Caulerpa racemosa, les caractéristiques du peuplement et le comportement de 
l'algue vis-à-vis des autres espéces benthiques. 


Caractéristiques du développement in situ 


L'expérience s'est déroulée le long de la cóte livournaise, dans un secteur de 
8000 m?, à 2-3 metres de profondeur, oü l'espéce s'est implantée depuis peu (Fig. 1). Les 
principales biocénoses présentes sont des herbiers à Posidonia oceanica (L.) Delile et à 
Cymodocea nodosa (Ucria) Ascherson, aussi que des peuplements d'algues gazonnantes 
colonisant le substrat rocheux. Les taches de C. racemosa à l'intérieur de ce secteur d'étude 
ont été marquées par un petit panneau numéroté et leur surface a été mesurée au début et 
à la fin de la période d'étude (aoüt -novembre 1996). 

Des plantules de P. oceanica proches des taches de C. racemosa ont été repérées 
et numérotées. Trois surfaces de 150 cm? à l'intérieur des taches de C. racemosa ont été 
débarrassées de l'algue pour évaluer le temps de recolonisation. Pour évaluer la vitesse 
d'accroissement de C. racemosa dans différents habitats, deux aires différentes choisies au 
hasard à à l'intérieur du secteur d'étude ont été étudiées parallélement. Des surfaces de 400 
cm? ont été marquées dans des zones de contact entre d'une part C. racemosa et P 
oceanica, et, d'autre part, C. nodosa et des peuplements gazonnants, Pour chaque type de 
zone de contact, trois surfaces ont été choisies au hasard à l'intérieur des deux aires. A 
l'intérieur de chaque surface le nombre et la longueur des stolons ont été comptés et 
mesurés au début et à la fin du période d'étude. 

Les données sur l'accroissement des stolons ont été analysées au moyen d'une 
analyse de variances à deux facteurs (ANOVA) (Sokal & Rohlf, 1981) avec un facteur à 
3 niveaux (habitat) et un facteur à 2 niveaux (aire). Les valeurs relatives au nombre de 
stolons ont été analysées aprés transformation logarithmique. Dans les cas où les différen- 
ces étaient significatives (p < 0,05), la comparaison des moyennes a été effectuée par le test 
SNK (Sokal & Rohlf, 1981). L'homogénéité des variances a été vérifiée par le test de 
Cochran (Underwood, 1981). 





Source : MNHN, Paris 
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Fig. 1. Distribution de Caulerpa racemosa le long de la côte toscane (octobre 1996). La flèche indique 
le site oü l'expérience a été conduite. 


Fig. 1. Caulerpa racemosa distribution along the coasts of Tuscany (Italy); the arrow indicates the site 
of the experimental study. 
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RÉSULTATS 


Distribution 


La surface colonisée par Caulerpa racemosa est passée d'environ 3000 m? en 
1993 à plus que 300 ha en 1997. L'algue a été observée sur toute l'aire des Secs de la 
Meloria, entre 2 et 10 métres de profondeur, dans la zone cótiére entre le port de Livourne 
et le village de Quercianella et sur les Secs de Vada (Fig. 1). Le long de la cote, la présence 
de l'algue est limitée à quelques taches de surface comprise entre 0,5 et 20 m? ; mais sur les 
Secs de la Meloria, surtout dans la partie centrale, C. racemosa constitue "des prairies 
continues sur la matte morte de Posidonia oceanica et colonise certaines zones de roche et 
de sable. L'algue n'est pas présente à l’intérieur des herbiers très denses de P. oceanica, 
mais des stolons se développent sur les rhizomes et les plantules de la phanérogame. 

En octobre, période de développement végétatif maximal, C. racemosa constitue 
une couverture végétale de 10-15 cm de hauteur qui a tendance à étouffer les autres 
phytocénoses benthiques. Fin décembre, l'algue commence à perdre la plupart de ses axes 
dressés et son développement végétatif devient minimal en avril. 


Caractéristiques du développement 


En aoüt 1996, à l'intérieur du secteur d'étude, 36 taches de C. racemosa, de 
dimensions allant de 0,5 à 18 m°, ont été mesurées, représentant une surface totale de 186 
m°. Après 90 jours, la surface colonisée mesurait 295 m?, ce qui représente une augmen- 
tation de 58 % par rapport à la surface initiale. L'expansion moyenne des taches a été de 
148,8 -- 104 "^. Treize nouvelles taches d'environ 0,5 m? sont apparues durant la période 
d'étude. 

Les rhizomes des plantules de P oceanica numérotées ont été complètement 
recouverts par l’algue, seuls les faisceaux foliaires ont été laissés libres. Après trois mois, les 
surfaces dénudées à l'intérieur des taches de C, racemosa ont été complètement recoloni- 
sées par les stolons situés en bordure. 

Pour la période de 3 mois étudiée, l'accroissement des stolons dans les surfaces 
marquées a été de 50,3 + 6,5 cm sur les peuplements gazonnants, de 55,5 + 13,5 cm sur 
les herbiers à Cymodocea nodosa et de 7,8 + 1,6 cm sur les herbiers à P. oceanica (Figs 2, 
3), soit une croissance mensuelle de 2,6 à 18,5 cm. L'augmentation, en pourcentage, du 
nombre des stolons a été de 93,5 + 13,6 % sur les peuplements gazonnants, de 90,5 + 
15,3 % sur les herbiers à C. nodosa et de 372,3 + 84,3 % sur les herbiers á P. oceanica. 
L'analyse de variance n'a pas montré de différences significatives pour l'accroissement et 
l'augmentation du nombre des stolons entre les peuplements gazonnants et les herbiers à 
C. nodosa. Le comportement de I'algue dans les zones de contact avec Poceanica a été 
significativement différent. En effet, les stolons ont ralenti leur croissance et ont commencé 
a former plusieurs strates (croissance des stolons : F = 30,813, p. = 0,031 ; nombre des 
stolons : F = 167,513, p. = 0,005). 


Source : MNHN, Paris 





Fig. 2. Allongement des stolons de Caulerpa racemosa sur un peuplement algal gazonnant. Échelle = 
lem, 


Fig. 2. Caulerpa racemosa grown on algal turfs. Scale bar = 1 cm. 





Fig. 3. Les couches des stolons de Caulerpa racemosa recouvrant les rhizomes de Posidonia oceanica. 
Echelle = 5 cm. 


Fig. 3. Caulerpa racemosa grown on Posidonia oceanica rhizomes. Scale bar = 5 cm. 
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DISCUSSION ET CONCLUSIONS 


En 1993, lorsque Caulerpa racemosa a été observé pour la premiére fois le long 
de la cóte toscane, il formait seulement quelques taches sur la matte morte de Posido- 
nia oceanica, dans la partie la plus superficielle des Secs de la Meloria. Au bout de trois 
années, gráce à son systéme de reproduction végétative par fragmentation et par allonge- 
ment des stolons caractéristiques du genre, l'algue a réussi à se propager de facon 
importante. 

Les résultats du balisage effectué sur les taches de C. racemosa ont montré un 
allongement des stolons pouvant atteindre prés de 20 cm par mois. Pendant une année, 
avec un tel degré de croissance, méme si on considére seulement une période de dévelop- 
pement de 6 mois par an, à partir d^ "un fragment, il serait possible d’obtenir une tache 
d'environ 5 m?, qui atteindrait 100 m? trois ans plus tard. Si à ce rythme de croissance on 
ajoute les nouvelles implantations liées aux stolons dispersés par les courants, il est facile 
d'expliquer l'augmentation de la surface colonisée constatée au cours des trois années 
écoulées. 





La croissance de C. racemosa a rapidement abouti, dans certaines zones, au 
remplacement total des communautés algales, mais, jusqu’à présent, aucune conséquence 
négative importante n'a été observée sur les herbiers à P oceanica. L'étude présentée ici a 
montré que l'allongement des stolons n'est pas négativement influencé par les peuple- 
ments d'algues gazonnantes et par les herbiers à Cymodocea nodosa, alors que les herbiers 
à P. oceanica semblent représenter un obstacle. Toutefois, l'arrét de l'allongement est 
compensé par une stratification des stolons qui constituent alors une couche de quelques 
centimètres d'épaisseur, recouvrant lentement les rhizomes en bordure de l'herbier. La 
strate anoxique qui se forme sous les stolons de l'algue pourrait alors endommager les 
rhizomes. 

Sur les côtes françaises, d'importantes conséquences négatives, qui vont de la 
diminution de la longueur des feuilles jusqu'à la régression, ont été observées dans les 
herbiersá P oceanica après l'invasion de l'algue Caulerpa taxifolia (Vahl) C. Agardh, autre 
Caulerpaceae tropicale récemment introduite en Méditerranée (Villéle & Verlaque, 1995). 
Même si C. racemosa ne se développe pas sur les faisceaux de P oceanica, contrairement à 
C. taxifolia, il faudrait déterminer si il existe un effet plus lent mais également dangereux 
pour la phanérogame et évaluer les effets de ce comportement en balisant les zones de 
contact entre les deux espèces pendant des périodes suffisamment longues. 

Le comportement présenté par l'algue durant la période d'étude laisse prévoir 
que son développement peut se poursuivre le long de la côte livournaise et d’autres régions. 
L'expansion de l'algue semble liée à la dispersion des fragments par les courants et par 
certaines activités humaines, c'est à dire le trafic maritime et la péche. Depuis quelques 
années, l'algue s'est propagée le long de la cóte occidentale italienne à partir de la Sicile 
(Alongi et al., 1994), jusqu'à la Campanie (Gambi & Terlizzi, 1997), la Toscane (Piazzi et 
al., 1994) et la Ligurie (Bussotti er al., 1996). Cette dynamique peut être liée, outre les 
activités humaines, au régime particulier des courants. La Céramiacée tropicale Acrotham- 
nion preissii (Sonder) Wollaston, apparemment introduite dans le port de Livourne 
(Cinelli & Sartoni, 1969), s'est ensuite propagée vers le Nord-Ouest le long des cótes 
liguriennes et frangaises (Verlaque, 1994). On peut donc s'attendre à un comportement 
semblable de la part de C. racemosa. 
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ABSTRACT — The first data on the algal flora of the granitic walls from San Esteban de Ribas de Sil 
Monastery (NW Spain) are given. The algae were studied by means of cultures. A total of 31 taxa 
have been identified, comprising 17 Cyanophyta, 13 Chlorophyta and 1 Heterokontophyta. Geminella 
minor (Nägeli) Heering, Prasiococcus calcarius (Boye-Petersen) Vischer and Trentepohlia monilia De 
Wildeman, are new records for Spain. 


RÉSUMÉ — Les premiers renseignements sur la flore algale des murs de granit du Monastère de San 
Esteban de Ribas de Sil (NW Spain) sont fournis ici, Les algues ont été étudiées en cultures. 31 taxons 
ont été identifiés: 17 Cyanophyta, 13 Chlorophyta and 1 Heterokontophyta. Les espèces Geminella 
minor (Nägeli) Heering, Prasiococcus calcarius (Boye-Petersen) Vischer et Trentepohlia monilia De 
Wildeman, sont nouveaux pour l'Espagne. 


KEY WORDS: aerial algae, Building biodeterioration, Galicia, Spain 


INTRODUCTION 


Stone biodeterioration has been the subject of numerous studies (Webley et al., 
1963; Palleni & Curri, 1968; Krumbein, 1972; Marathe & Chaudhari, 1975; Van der 
Molen et al., 1980; Anagnostidis er al., 1983; Koestler er al., 1985; Ortega-Calvo et al., 
1991, 1993; Noguerol Seoane & Rifön Lastra, 1995, 1996a, b). On building walls, besides 
an evident colonization by mosses, lichens and vascular plants, different microorganisms 
(bacteria, algae and fungi) are present. The first pioneers in the colonization of the walls 
are algae, mainly blue-green and green algae (Treub, 1888). These plants could be 
accounted among the factors responsible for the progressive mechanical degradation of 
the stone. They are the cause of the spots and crusts on the wall (Starks & Shubert, 1982; 
Ortega Calvo et al., 1991). 

The present work is an extension of our research (Noguerol Seoane & Rifón 
Lastra, 1995, 1996a, b) on the epilithic phycoflora on interesting historic monuments 
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from Galicia (NW Spain) and its possible role in granitic biodeterioration. San Esteban de 
Ribas de Sil Monastery stands in a rural environment of the Ourense province (NW 
Iberian Peninsula, Map 1) at 42°25’N and 8°25’W and 230 m of altitude; according to the 
Papadakis' classification (1966), it has a temperate Mediterranean climate, with an average 
annual temperature of 13.7? C. The average temperature of the coldest month (December) 
is 6.2° C and that for the average hottest (July) is 22.3° C. Average annual precipitation is 
1,494 mm, minimum in July with 24 mm and maximum in December with 217 mm 
(Carballeira et al., 1983). The granitic walls of the Ribas de Sil Monastery are colonized by 
an important algal contingent, sometimes producing obvious coloured spots. 


MATERIAL AND METHODS 


The samples were scraped aseptically from the granitic exterior walls in Novem- 
ber 1994. They were immediately placed in petri dishes with specific enrichment media 
[BBM (Bischoff & Bold, 1963)], solidified with 1.2% agar. Part of the material was 
collected in sterile test-tubes, to be used in direct observations with an optical microscope. 

The cultures were incubated in a constant temperature chamber (18° C) with 
12/12 hours light/darkness cycle and light intensity of 1,500 lux. They were examined after 
15 days incubation. The monoalgal cultures have been carried out in order to study growth 
and reproduction cycles. 


RESULTS 


‘Two asterisks indicate new records for Spain, and one asterisk new records for 
Galicia. 


CYANOPHYTA 
Chroococcus minor (Kützing) Nágeli (Fig. 1) 

Cells 3.2-4 uim in diameter. 
Chroococcus turgidus (Kützing) Nügeli (Fig. 2) 

Cells with sheath 9.6-18 um in diameter, without sheath 8-16 um. 
Gloeocapsa dermochroa Nageli (Fig. 3) 

Cells with sheath 2.7-4.3 um in diameter, without sheath 1.3-3.1 um. 
Synechocystis pevalekii Ercegovic (Fig. 4) 

Cells 2.5-3 um in diameter. 
Chlorogloea microcystoides Geitler (Fig. 5) 

Thallus up to 160 um. Cell 1.6-4 um in diameter. 
Myxosarcina chroococcoides Geitler (Fig. 6) 

Colonies 14.6-25.3 um in diameter. Cells 3.5-6 um in diameter. 
Lyngbya allorgei Frémy (Fig. 7) 

Filaments 4 um broad. Cells 4 x 2.8-4 um. 
*Lyngbya diguetii Gomont (Fig. 8) 

Filaments 2.3 um broad. Cells 1.6 x 0.8-1.2 um. 


Source : MNHN, Paris 
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Map 1. San Esteban de Ribas de Sil Monastery. Geographic location. 
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*Phormidium foveolarum (Montagne) Gomont (Fig. 9) 
Filaments 1.6 um broad. Cells 1.6 x 1.2-2.3 um. 

*Phormidium cf, jenkelianum Schmidle (Fig. 10) 
Thallus mucilaginous, bright blue-green. Filaments entangled, 3.2 pm broad 
with a thin sheath. Trichomes constricted at the cross-walls, 3.2 um broad. Cells 
1.6 um long. Apical cell rounded, without calyptra. Trichome width and cell 
length are slightly bigger than those on the original description, although the cell 
w/l ratio remains unchanged. 

Phormidium luridum (Kützing) Gomont (Fig. 11) 
Filaments 1.6 um broad. Cells 1.6 x 1.8 um. 

*Phormidium uncinatum (Agardh) Gomont (Fig. 12) 
Filaments 6.6-7.2 jum broad, Cells 5.6-6 x 0.8-2 um. 

Anabaena sp. (Fig. 13) 
Trichomes free living, blue-green, irregularly coiled, with a sheath more or less 
diffluent or without it. Cells spherical to short barrel-shaped, 3.2 um broad, 
1.6-4 um long. Heterocysts intercalary, subspherical to cylindrical, 4 um broad, 
4-7 um long. Akinetes were not observed, 

Nostoc microscopicum Carmichael ex Bornet € Flahault (Fig. 14) 
Colonies up to 350 um in diameter. Cells 4.6-6.5 x 3.7-6.4 um. Heterocysts 
6.5-8 jum in diameter. 

Plectonema sp. (Fig. 15) 
Filaments flexuous, 2.7 um broad, with false geminate branches and a very thin 
and hyaline sheath. Trichomes constricted at the cross-walls. Cells blue-green, 
1.3-2.6 um long. Reproduction by hormogones. 
It could be P. murale Gardner or P. gracillimum (Zopf) Hansgirg. An accurate 
identification was impossible due to the scarce amount of our material and the 
close similarity between both taxa. 

*Tolypothrix byssoidea (Berkeley ex Bornet & Flahault) Kirchner (Fig. 16) 
Filaments 6.6-16 um broad, Cells 5.3-14.6 x 1.3-5.3 um.  Heterocysts 
8-10.6 x 8 um. 

Tolypothrix sp. (Fig. 17) 
Filaments in masse, blue-green, 9.3 um broad with a thin firm and hyaline 
sheath, not attenuated at the ends. False branches geminate, prostrate. Tricho- 
mes constricted at the cross-walls, 7.3 um broad. Cells 4-5.3 am long. Hetero- 
cysts intercalary and terminal, single, oval, 9.3 um broad, 9.3-10.6 um long. We 
have not found any species whose morphological characteristics fits those in our 
specimens. 


CHLOROPHYTA 
Bracteacoccus minor (Chodat) Petrova (Fig. 18) 
Cells 6-9.6 um in diameter. Zoospores 2.5 x 5.3 um. 
*Trebouxia anticipata Ahmadjian ex Archibald (Fig. 19) 
Cells 9.4-13.3 um in diameter. 
Chlorella vulgaris Beijerinck (Fig. 20) 
Cells 6-8.8 ym in diameter. 
Choricystis chodatii (Jaag) Fott (Fig. 21) 
Cells 3-3.5 x 7-7.1 um. 
*Keratococcus bicaudatus (A. Brown) Boye-Petersen (Fig. 22) 
Cells 3.7-5 x 16.2-22.5 um. 


Source : MNHN. Paris 
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**Geminella minor (Nageli) Heering (Fig. 23) 
Filaments 5.3 pm broad, with sheath 9.3 um. Cells 6.6-13.6 um long. 
Klebsormidium flaccidum (Kiitzing) Silva, Mattox & Blackwell (Fig. 24) 
Filaments 6-10.6 um broad. Cells 6-12 um long. 

Klebsormidium subtilissimum (Rabenhorst) Silva, Mattox & Blackwell (Fig. 25) 
Filaments 4-5 jm broad. Cells 8-10 um long. 

Stichococcus bacillaris Nageli (Fig. 26) 
Cells 2.7-3.5 x 5.3-9 um. 

Stichococcus minutus Grintzesco & Peterfi (Fig. 27) 
Cells 2.5-3 x 4-4.5 um. 

** Prasiococcus calcarius (Boye-Petersen) Vischer (Fig. 28) 
Cells 4.8-9.6 um broad. Aplanospores 4-5 um broad. 

*Desmococcus vulgaris Brand (Fig. 29) 
Basal cells 6.6-9.3 um in diameter. Filaments 2.6-4 jum broad, long cells 6.6- 
14.6 um. 

**Trentepohlia monilia De Wildeman (Fig. 30) 
Cells barrel-shaped 13.3-18 x 14.6-20 um to spherical 12.6-26 um in diameter. 
Tn septum 6.6-10.6 um. Sporangia 20-25 pim in diameter. 


HETEROKONTOPHYTA 
Navicula atomus (Nageli) Grunow (Fig. 31) 
Valves 3-3.5 x 7-9 um, 20-28 striae per 10 um. 


DISCUSSION 


The walls of San Esteban de Ribas de Sil Monastery have an important vegetal 
cover, especially on the north facade. Among the epilithic algal communities found, a great 
abundance of blue-green and green algae has been revealed. 

The largest and most colourful spots (green, white, blackish and reddish) are due 
to protonemata and green algae, lichens, blue-green algae (sometimes) and Trentepohlia, 
respectively, The green mat developing in the lower parts of walls facing North is mainly 
due to protonemata. In higher reaches, spots of the same colour usually are caused by 
protonemata, Klebsormidium, Stichococcus and Prasiococcus. 

Large deep grey patches are also very abundant, particularly in cloister walls. 
While the abiotic ones are possibly due to some process affecting granite (some component 
of the rock may be dissolved, mobilized and eventually precipitated on the surface), the 
biotic ones, although looking virtually the same, are produced by blue-green algae. 

According to Booth (1941), Schwabe & Behre (1971) and Broady (1981), they 
are cosmopolite species. Chroococcus minor, Gloeocapsa dermochroa and Phormidium 
foveolarum, are known in fresh water, thermal springs and also on buildings with different 
substrata: marble of Athens Parthenon and granite in Santiago and San Francisco’s 
churches of Betanzos (NW Spain) (Anagnostidis et al., 1983; Noguerol Seoane & Rifón 
Lastra, 1996a). 

Nostoc microscopicum, Phormidium cf. jenkelianum, Tolypothrix byssoidea and 
the green algae Bracteacoccus minor, Desmococcus vulgaris, Klebsormidium flaccidum, 
K. subtilissimum, Prasiococcus calcarius, Stichococcus bacillaris, S. minutus, Trebouxia 


Source : MNHN, Paris 
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Figs 1-12. Fig. 1. Chroococcus minor. Fig, 2. Chroococcus turgidus: a, vegetative cell: b, division cells. 
Fig. 3. Gloeocapsa dermochroa. Fig. 4. Synechocystis pevalekii: a, vegetative cells; b, division cells. 
Fig. 5. Chlorogloea microcystoides: a, cell arrangement in a young colony; b, general view of a 
developed colony. Fig. 6. Myxosarcina chroococcoides. Fig. 7. Lyngbya allorgei. Fig. 8. Lyngbya 
diguetii. Fig. 9. Phormidium foveolarum. Fig. 10. Phormidium ct. jenkelianum. Fig. 11. Phormidium 
luridum. Fig. 12. Phormidium uncinatum. 


Source : MNHN. Paris 
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Figs 13-17. Fig. 13. Anabaena sp. Fig. 14. Nostoc microscopicum. Fig. 15. Plectonema sp. Fig. 16. 
Tolypothrix byssoidea. Fig. 17. Tolypothrix sp. 


Source : MNHN, Paris 





Figs 18-27. Fig. 18. Bracteacoccus minor: a, vegetative cell; b, zoospore. Fig. 19. Trebouxia anticipata: 
a, vegetative cell; b, autospore; c, sporangium. Fig, 20. Chlorella vulgaris: a, b, vegetative cells; c, 
sporangium; d, autospore. Fig. 21. Choricystis chodatii: a, vegetative cell: b, autospores formation. 
Fig. 22. Keratococcus bicaudatus: a, vegetative cell; b, vegetative division: c, autospores formation. 
Fig. 23. Geminella minor. Fig. 24. Klebsormidium flaccidum. Fig. 25. Klebsormidium subtilissimum. 
Fig. 26. Stichococcus bacillaris. Fig, 27. Stichococcus minutus. 


Source : MNHN, Paris 
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Figs, 28-31 Fig. 28, Prasiococcus calcareus. Fig. 29. Desmococcus vulgaris: a, b, cubical groups of cells; 
c, filament. Fig. 30. Trentepohlia monilia: a, fragment of the thallus in vegetative stage; b, fragment of 
the thallus with empty sporangia. Fig. 31. Navicula atomus, front view. 


Source : MNHN, Paris 
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anticipata and Trentepohlia monilia, are typical algae from aerial environment. With the 
exception of Phormidium cf. jenkelianum and Desmococcus vulgaris, the other taxa have 
already been recorded on monument walls (Lefévre, 1974; Schlichting, 1975; Broady, 
1979; Ortega-Calvo et al., 1993; Noguerol Seoane & Rifón Lastra, 1995, 1996a, b). 

As previously observed on the churches of Santiago and S. Francisco in Betan- 
zos (Noguerol Seoane & Rifón Lastra, 1996a), Trentepohlia disintegrates the stone. The 
rock surface under Trentepohlia spots is easily broken into small pieces when sampling. 

The presence of blue-green algae is important in biodeterioration study. The 
gelatinous sheaths can shrink or swell depending on the humidity of the environment, 
representing a possible factor for the gradual destruction of rock (Friedmann, 1971; 
Golubic, 1973, Anagnostidis et al., 1983). 

The unusual presence of basophilic taxa (e.g. Prasiococcus calcareus) on granite 
could be due to the imput of limestone mortar and nutrients coming from bird droppings 
(Broady, 1979). 
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THE GENUS ACHNANTHES BORY (BACILLARIOPHYCEAE) 
IN THE CONTINENTAL WATERS OF CUBA 
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ABSTRACT — Eight taxa of Achnanthes Bory from samples collected in 21 freshwater bodies of 
Cuba, are characterized and illustrated, A. exigua var. constricta Hustedt, A. lanceolata subsp. dubia 
Grunow, A. lanceolata subsp. rostrata (Oestr.) Lange-Bertalot and A. lanceolata subsp. frecuentissima 
Lange-Bertalot var. magna (Straub) Lange-Bertalot are reported for the first time from Cuba. Four 
other taxa, A. exigua Grunow, A. lanceolata (Bréb.) Grunow var. lanceolata, A. inflata (Kiitz.) 
Grunow and A. brevipes var. intermedia (Kiitz.) Cleve, are recorded from new localities of the island. 
RÉSUMÉ — Huit taxons de Achnanthes Bory sont décrits et illustrés à partir d' échantillons d'eau 
douce pris dans 21 localités à Cuba. À. exigua var. constricta Hustedt, A. lanceolata subsp. dubia 
Grunow, A. lanceolata subsp. rostrata (Oestr.) Lange-Bertalot and A. lanceolata subsp. frecuentissima 
Lange-Bertalot var. magna (Straub) Lange-Bertalot sont signalés pour la premiére fois à Cuba. La 
distribution géographique de quatre autres taxons, A. exigua Grunow, A, lanceolata (Bréb.) Grunow 
var. lanceolata, A. inflata (Kiitz.) Grunow and A. brevipes var. intermedia (Kiitz.) Cleve, s'est élargie 
dans l'ile. 


RESUMEN — Se describe e ilustra ocho taxa de Achnanthes Bory a partir de muestras recolectadas 
en 21 localidades continentales de Cuba. Cuatro taxa son señalados por primera vez para el área 
estudiada (A. exigua var. constricta Hustedt, A. lanceolata subsp. dubia Grunow, A. lanceolata subsp. 
rostrata (Oestr.) Lange-Bertalot y 4. lanceolata subsp. frecuentissima Lange-Bertalot var. magna 
(Straub) Lange-Bertalot), y otros cuatro amplían su distribución geográfica (4. exigua Grunow, A. 
lanceolata (Bréb.) Grunow var. lanceolata, A. inflata (Kütz.) Grunow y A. brevipes var. intermedia 
(Kütz.) Cleve). 


KEY WORDS: freshwater algae, Bacillariophyceae, Achnanthes, new records, distribution, Cuba. 
INTRODUCTION 


This paper presents data about taxa of the genus Achnanthes Bory. Investiga- 
tions by Foged (1984), Maldonado & Genes (1986), Maldonado (1987) and Toledo (1989, 


Source : MNHN. Paris 
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1992 a,b), relate the occurrence of 10 t: . exigua Grunow, A. exigua var. heterovalvata 
Krasske, A. brevipes var. intermedia (Kiitz.) Cleve, A. inflata (Kiitz.) Grunow, A. lanceolata 
(Bréb.) Grunow, A. lanceolata var. dubia Grunow (erroneous identification), including 4 
peculiar taxa which are smaller in size:4. linearis (W. Sm.) Grunow, A, microcephala 
(Kūtz.) Grunow, A. minutissima Kützing and A. minutissima var. cryptocephala Grunow. 

Our survey which includes over one hundred samples collected in different 
Provinces and Counties, reveals the occurrence of 8 taxa, for which the morphology is 
described and illustrated. Four of these taxa are reported for the first time for the area 
under study (4. exigua var. constricta Hustedt, A. lanceolata subsp. dubia Grunow, A. 
lanceolata subsp. rostrata (Oestrup) Lange-bertalot and A. lanceolata subsp. frecuentis- 
sima Lange-Bertalot var. magna (Straub) Lange-Bertalot) and the distribution of four 
additional taxa is enlarged: A. exigua Grunow, A. lanceolata (Bréb.) Grunow var, lanceo- 
lata , A. inflata (Kützing) Grunow and A. brevipes var. intermedia (Kiitzing) Cleve. The 
descriptions of some of the taxa in the “minutissima” group (Lange-Bertalot & Krammer, 
1989; Krammer & Lange-Bertalot, 1991) will be postponed until the appropriate electron 
microscopy observations are completed. 


MATERIALS AND METHODS, 


Allsamples are deposited at the Coleccion de Muestras de Agua Dulce del Jardin 
Botanico de Cienfuegos, Cuba. The genus Achnanthes Bory was recognized in 21 of the 
106 samples examined (Fig. 1). The samples are described as they originally appear on the 
labels (mval/l = meq I"). 


Municipio Especial Isla de la Juventud (Fig. 1, area n" 1): 


M-88/17a. “Aliviadero de la Presa Cristal; col. Dr. A. Comas; 7/12/1988; detri- 
tus". 

M-88/19. “Rio en la carretera de Gerona a Demajagua, debajo del puente; col. 
Dr. A. Comas; 7/12/1988; perifiton”. 


Provincia Pinar del Rio (Fig. 1, area n° 2): 


M-73. “Charco en la carretera entre el Valle de Viñales y la ciudad de Pinar del 
Rio (Km 18-19); col. Dr. A. Comas; 16/3/1977; temp. 26° C, ph 6.5”. 

M-431. “Río entre el Valle de Viñales y la ciudad de Pinar del Río, debajo del 
puente; col. Dr. A. Comas; 15/12/1980”. 

M-432b. “Charco cerca del Motel Los Jazmines; col. Dr. A, Comas; 15/12/1980; 
perifiton”. 

M-87/1. “Charco en bosque frente a La Bajada, Guanahacabibes; col. Lic. V. 
Martínez; 8/6/1987; perifiton”. 

M-87/4. “Laguna Los Negros; col. Lic, V. Martínez; 8/6/1987; perifiton; temp. 
31° C, ph 7.4, conductividad 391 HS cm’, HCO2 [sic for HCO3] 0.13 mval/l, 
Ca?" 1.45 mval/l, Mg” 0.44 mval/l, dureza total 1.89 mval/l, CF 2.35 mval/l”, 
M-87/Sa. “Laguna Grande; col. Lic. V. Martinez; 9/6/1987; perifiton; temp. 
30? C, ph 9.3, conductividad 108 uS cm-1, HCO2 [sic for HCO37 0.36 mval/l, 
Ca?* 0.44 mval/l, Mg?* 0.22 mval/l, dureza total 0.66 mval/l, CI 0.48 mval/1”. 
M-87/10a. "Laguna Jovero; col. Lic. V. Martínez; 10/6/1987; perifiton; temp. 
30° C, ph 7.3, conductividad 267 uS cnr', HCO2 [sic for HCO3] 0.29 mval/l, 
Ca?* 0.4 mval/l, Mg?* 0.44 mval/l, dureza total 0.84 mval/l, CI 1.92 mval/l". 


Source : MNHN, Paris. 
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Fig. 1. Provinces from which samples were analyzed for Achnanthes taxa. N*1; Municipio Especial 
Isla de la Juventud, 2 loc,; N°2: Provincia Pinar del Rio, 7 loc.; N° 3: Provincia Matanzas, 4 loc.; N°4: 
Provincia Cienfuegos, 4 loc.; N°5: Provincia Villa Clara, 1 loc.; N° 6: Provincia Camagüey, 1 loc.; 
NP 7: Provincia Granma, 2 loc. 





Provincia Matanzas (Fig. 1, area n° 3): 


M-479b. “Laguna del Tesoro, Ciénaga de Zapata; col. Dr. A. Comas; 3/2/1981; 


perifiton”. 
M-482. “Charco cerca de la granja de cocodrilos, boca de la Laguna del Tesoro, 


Ciénaga de Zapata; col. Dr. A. Comas; 3/2/1981; perifiton”. 
M-485. “Charco en camino a San Lázaro, Ciénaga de Zapata; col. Dr. A. 


Comas; 3/2/1981; perifiton". 
M-493. “Charco en San Lázaro; col. Dr. A. Comas; 3/2/1981; perifiton”. 


Provincia Cienfuegos (Fig. 1, area n° 4): 


M-82/1. “Naranjito; Noviembre/1982”., 

[Unnumbered] “M-El Naranjo, Escambray; Mayo/1982”. 
[Unnumbered] “M-San Blas; Octubre/1982”. 
[Unnumbered] “M-Río Lajas; Noviembre/1983”. 


Provincia Villa Clara (Fig. 1, area n° 5): 
M-87/11. “Acueducto Viena; 1987”. 


Provincia Camagiiey (Fig. 1, area n° 6): 


M-86/21. “Canales de la presa San Miguel; cols. Dr. A. Comas y Dr. Petr 
Marvan; 2/12/1986; temp. 27° C, alcalinidad 3.1 mval/l, Cl 5.6 mval/l, dureza 
total 1.8 mval/l, conductividad 1218 uS cm". 


Source : MNHN. Paris 
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Provincia Granma (Fig. 1, area n° 7): 


M-121c. “Charco en camino entre Leonero y puente Guillén; col. Dr. A. Comas; 
20/4/1977; detritus; ph 8”. 

M-124b. “Charco al lado de la carretera, Cayamas; col. Dr. A. Comas; 
20/4/1977; detritus”. 


Pleurax was the resin used for permanent mounting, and it was prepared at the Labora- 
torio de Cienfuegos (Cuba). Light microscopy observations were done using a Carl Zeiss 
Jena microscope, model Amplival (Cienfuegos), and a Carl Zeiss Standard RA micros- 
cope with phase contrast (Concepcion). Photomicrographs were obtained with a Zeiss C 
35 automatic camera, using 100 Asa (21 DIN) Kodak film. The abbreviations VRS = valve 
with raphe-sternum and VS = valve with sternum, are used in the diagnosis of the taxa. 


OBSERVATIONS 


Achnanthes exigua Grunow Figs 2-6 


Grunow in Cleve & Grunow, 1880: 21. 

Patrick & Reimer, 1966: 257, pl. 16, figs 21-22. 

Lange-Bertalot & Krammer, 1989: 51, pl. 45, figs 4-23. 

Synonym: Achnanthes exigua Grunow var. heterovalvata Krasske, 1923: 193, figs 9a-b. 


Valves small, 9-21 um long and 4-7 um wide, linear to linear-elliptic, with clearly 
differentiated ends, rostrate to capitate, narrower than the remainder of the valve. VRS 
with a linear and narrow sternum, somewhat wider at the central area; central area 
rectangular, extending to margins of the valve; raphe filiform, with straight and wider 
proximal poles; striae radial, becoming parallel toward the ends of the valve, 24-30 in 
10 um. VS with a narrow linear sternum, sometimes linear-lanceolate; form and size of the 
central area variable (missing, expanded toward one or both sides of the valve due to the 
irregular shortening of some striae); striae radial, 20-24 in 10 um. 


Distribution: Taxon widely distributed in the Island. It was found in M-88/17a Presa 
Cristal, M-88/19 Rio en la carretera de Gerona a Demajagua (Municipio Isla de la 
Juventud), M-73 charco en carretera entre el Valle de Viñales y la ciudad de Pinar del Río, 
M-87/4 Laguna Los Negros, M-87/5a Laguna Grande, M-87/10a Laguna Jovero (Provin- 
cia Pinar del Rio), M-479b Laguna del Tesoro, M-482 boca de la Laguna del Tesoro, 
M-485 charco en camino a San Lázaro, M-493 San Lázaro (Provincia Matanzas), M-82/1 
Naranjito, M-Río Lajas, M-San Blas, M-El Naranjo (Provincia Cienfuegos), M-87/11 
acueducto Viena (Provincia Villa Clara), M-121c charco en camino entre Leonero y 
Puente Guillen, M-124b Cayamas (Provincia Granma). 

Previously known for Laguna del Tesoro (Provincia Matanzas), Jardín Botánico 
de Cienfuegos (Provincia Cienfuegos), Parque Lenin y ciudad Habana (Provincia 
Habana), (Foged, 1984); Laguna Los Negros, Laguna Vieja (Provincia Pinar del Río), 
Jardín Botánico Nacional (Provincia Habana), Jardín Botánico de Cienfuegos (Provincia 
Cienfuegos), (Maldonado y Genes, 1986); Jardin Botánico de Cienfuegos (Provincia 
Cienfuegos), (Toledo, 1989); Presa Cristal, Río en la carretera entre Gerona y Demajagua 
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(Municipio Isla de la Juventud), (Toledo, 1992a); Tayabito, Presa Jagüey, Río Sarama- 
guacán, Presa San Miguel, arroyo en camino a Presa Montesito, charco cercano a Presa 
Jimaguayú (Provincia Camagúey), (Toledo, 1992b). 


A. exigua Grunow var. constricta Hustedt Figs 7-8 


Hustedt in Schroeder, 1921: 145, figs 7-8. 
Synonym: Cocconeis exigua var. constricta (Grunow) Torka, 1909: 8, fig. 3a. 


This taxon differs from the type variety only on account of an outstanding 
central constriction of the valves. Apical axis 13-15 um; transapical axis 4-5.5 um; striae 
20-24 in 10 im in the VS and 24-28 in 10 um in the VRS. 


Distribution: In our survey was found only in M-87/10a, Laguna Jovero (Provincia Pinar 
del Río). 
Not previously reported for Cuba. 


Achnanthes lanceolata (Bréb.) Grunow var. lanceolata Figs 9-10 


Basionym: Achnanthidium lanceolatum Brëb. in Kiitzing, F.T., 1849: 54. 
Grunow in Cleve & Grunow, 1880; 23. 
Krammer & Lange-Bertalot, 1991: 76, pl. 41, figs 1-8, 25. 


Valves elliptic to elliptic-lanceolate, 13-26 um long and 4.5-8 ym wide, with 
undiferentiated wide and rounded ends. VRS with a linear sternum; central area wide, 
rectangular; raphe filiform; striae radial, 10-11 in 10 um, those in the center (generally two) 
shorter. VS with a linear to linear-lanceolate sternum; in the central zone, and on one side 
of the valve, there exist a refringent horseshoe-shaped area, simple, forming a shallow 
depression in the silica wall; striae radial, 10-12 in 10 um. 


Distribution; Found only in sample M-432b, a small pond near Motel Los Jazmines 
(Provincia Pinar del Rio), with only few individuals. 

Previously reported by Foged (1984), without illustrations, from Playa Larga in 
Bahia de Cochinos (Provincia Matanzas) and from Soroa (Provincia Pinar del Rio). 


Achnanthes lanceolata subsp. dubia Grunow Figs 11-12 


Grunow in Cleve & Grunow, 1880: 23. 
Krammer & Lange-Bertalot, 1991: 76, pl. 42, figs 7-26. 


This taxon is characterized by valves broadly elliptic to lanceolate-elliptic, with 
well differenciated, narrow, subrostrate to rostrate ends. Apicalaxis 15-19 um, transapical 
axis 6-7.5 um; striae 12-15 in 10 pm in both valves. Horseshoe-shaped area simple, as in 
var. lanceolata. 


Distribution: The taxon was found only in sample M-431, Río entre el valle de Viñales y la 
ciudad de Pinar del Río (Provincia Pinar del Río). 


Source : MNHN, Paris 
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Not previously reported for Cuba. The citation of this taxon for the Provincia de 
Camagüey (Toledo, 1992b) is erroneous, corresponding to A. lanceolata subsp. frecuentis- 
sima Lange-Bertalot var. magna (Straub) Lange-Bertalot. 


Achnanthes lanceolata subsp. rostrata (Oestrup) Lange-Bertalot Figs 13-14 


Basionym: Achnanthes rostrata Oestrup, 1902: 253, pl. 1, fig. 11. 
Krammer & Lange-Bertalot, 1991: 77, pl. 43, figs 1-14. 


Valves broadly elliptic, small, 9-11 um long and 4.5-5.5 um wide, with well 
differentiated, rather wide, subrostrate to rostrate ends. Striae 12-14 in 10 pm in both 
valves. Horseshoe-shaped area more complicated, partly roofed over by a thin silica hood, 


Distribution: This taxon was found abundantly in sample M-87/5a, Laguna Grande 
(Provincia Pinar del Rio). 
Not previously reported for Cuba. 


Achnanthes lanceolata subsp. frecuentissima Lange-Bertalot var. magna (Straub) 
Lange-Bertalot Figs 15-19 


Basionym: Achnanthes rostrata var. magna Straub, 1985: 135-150. 
Lange-Bertalot in Krammer & Lange-Bertalot, 1991: 79, pl. 44, figs 7-9, 24-38. 


Valves elliptic, elliptic-lanceolate to lanceolate, with well differentiated, wide and 
rounded, subrostrate to rostrate ends. Apical axis 14-36 jm, transapical axis 5-8 um; striae 
11-15 in 10 jum in both valves, Horseshoe-shaped area covered by a thin silica hood. 


Distribution: A very dense population was found in sample M-87/11, Acueducto Viena 
(Provincia Villa Clara), while the sample M-86/21, canales de la Presa San Miguel 
(Provincia Camagiiey), contained only few individuals, 

Not previously reported for Cuba. 


Achnanthes brevipes C. Ag, var. intermedia (Kiitzing) Cleve Figs 20-21 


Basionym: Achnanthes intermedia Kützing, 1833: 21. 
Cleve, 1895: 193. 


Valves linear-lanceolate, 23-51 um long and 11-14 jm wide, slightly constricted 
in the central transapical axis, and with broadly rounded ends. VRS with a narrow linear 
sternum; central area rectangular, extended toward the margins of the valve; proximal 
ends of the raphe rather wide, both displaced in the same direction; striae slightly radial, 
8-10 in 10 pm. VS with an eccentric sternum, curving toward the ends of the valve and 
ending in an orbicular hyaline area. This area replaces the distal striae. The striae in this 
valve have the same characteristics as those of the VRS. 


Distribution: Found only in a shallow pond in the locality La Bajada-Guanahacabibes, 
Provincia Pinar del Rio (M-87/1, with only few individuals). 


Source : MNHN, Paris 
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Previously reported by Foged (1984) from Varadero (Provincia Matanzas) and 
Cienfuegos (Provincia Cienfuegos). 


Achnanthes inflata (Kiitzing) Grunow Figs 22-27 


Basionym:Stauroneis inflata Kützing, 1844: 105, pl. 30, fig. 22. 
Grunow in Cleve & Grunow, 1880: 19. 

Patrick & Reimer, 1966: 279, pl. 19, figs 15-16. 

Krammer & Lange-Bertalot, 1991: 6, pl. 2, figs 9-12, pl. 3, figs 1-3. 


Valves linear-elliptic, 25-45 um long and 10-14 um wide, protuberating in the 
central transapical axis and with rounded, wide, capitate ends. VRS with a linear sternum; 
central area expanded toward the margins; raphe sinuous, with the proximal raphe ends 
straight, not protuding into the central area, distal ends curved in the same direction; 
striae slightly radial all over the valve, 12-13 in 10 um; areolae rounded, 12 in 10 um. VS 
with a linear submarginal sternum; striae parallel, 10-14 in 10 um, at the ends they become 
curved, radiate; areolae 12-14 in 10 um. 


Distribution: Very abundant in sample M-87/11, Acueducto Viena (Provincia Villa Clara). 

Previously known from Soroa, Provincia Pinar del Rio, also for Jardin Botanico 
de Cienfuegos, Provincia Cienfuegos and for Varadero, Provincia Matanzas (Foged, 
1984). 


DISCUSSION 


A review of the literature reveals that A. exigua is regarded as a very variable 
taxon. Schoeman & Archibald (1977) consider the varieties constricta and heterovalvata as 
synonyms of the variety exigua. Krammer & Lange-Bertalot (1991) follow the same 
criterium, but they place a question mark beside the synonym. 

The variety heterovalvata differs from the nominate variety only by having a 
greater number of striae (about 30 in 10 um) in the valve with raphe sternum. In the 
abundant material examined from Cuba, the number of striae ranged from 24 to 30 in 
10 um, being always less abundant in the valve with sternum. For this reason we consider 
the variety heterovalvata as synonym of the type variety. We do not follow similar criterium 
with the variety constricta, characterized by the presence of a well defined and relatively 
deep constriction in the median region of the valves. We found this variety only in one 
sample collected from Laguna Jovero, Provincia Pinar del Rio, in which all the individuals 
exhibited constricted valves. We did not observe any individuals fitting the description of 
the nominate variety, which is of wide occurrence in the freshwater courses of Cuba. 
However, in the material from the diverse localities we sometimes observed a slight 
constriction, visible by photonic microscopy, in the central part of the valves of represen- 
tatives of the variety exigua, but never comparable in size nor depth with that of variety 
constricta. No intermediate forms between the extremes were observed. 

For A. lanceolata numerous infraspecific taxa have been described and often the 
limits between them are not sufficiently clear. Krammer & Lange-Bertalot (1991) adopted 
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Figs 2-6. Achnanthes exigua Grun, Figs 2-4 = VRS; Figs 5-6 = VS. Figs 2, 5, M-87/11; Fig. 3, M-86/21; 
Figs 4, 6, M-82/1. Figs 7-8. Achnanthes exigua var. constricta Hust. M-87/10a. Fig. 7 = VRS; Fig. 8 = 
VS. Figs 9-10. Achnanthes lanceolata (Brėb.) Grun. M 432b. Fig. 9 = VRS; Fig. 10= VS. Figs 11-12. 
Achnanthes lanceolata subsp. dubia Grun. M-431, VS. Figs 13-14. Achnanthes lanceolata subsp. 
rostrata (Oestrup) Lange-Bertalot. M-87/I1. Fig. 13 = VRS; Fig. 14 = VS. Figs 15-19. Achnanthes 
lanceolata subsp. frecuentissima Lange-Bertalot var. magna (Straub) Lange-Bertalot. M-87/11. Figs 
15, 17, 18 = VS; Figs 16, 17 = VRS. Scale = 10 um. 
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Figs 20-21. Achnanthes brevipes var. intermedia (Kütz.) Hust. M-87/1. Fig. 20 = VRS; Fig. 21 = VS 
Figs 22-27. Achnanthes inflata (Kütz.) Grun. M-87/11. Figs 22, 24, 25 = VRS; Figs 23, 26, 27 = VS. 
Figs 20-23: scale A; Figs 24-27: scale B. Scales = 10 jm. 
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the criterium of “subspecies” in their attempt to differentiate the distinct morphological 
types. However, in our study of the samples from Cuba it was not difficult to delimit the 
taxa within this “group”. The nominate subsp. does not have differentiated ends, while the 
subsp. dubia, rostrata and frecuentissima (var. magna) do have them. In the subsp. dubia the 
ends are narrow, while in rostrata they are wide and the valves are smaller. In the variety 
magna the valves are larger, elliptic to lanceolate with wide ends. The material from Cuba 
of this last variety coincides with the morphological range of forms from Jamaica 
presented by Krammer & Lange-Bertalot (1991) in figures 34-38. 

According to diverse authors, the distinctive features of A. brevipes var, interme- 
dia are its rounded, non-cuneate ends and the slight constriction of the valves in the central 
region (Hustedt, 1933; Krammer & Lange-Bertalot, 1991). Different authors have dis- 
cussed for this taxon, and for others of the same genus, the presence of a hyaline orbicular 
area, located at the ends of the valve with sternum, Patrick & Reimer (1966) attest that this 
is a typical feature of A. temperei, and that is not to be found in A. brevipes. Hendey (1957) 
uses it as a diagnostic feature in the description of 4. kuwaitensis, which Giffen (1971) 
regarded as synonym of A. brevipes asserting that in this species, as well as in var. 
intermedia the hyaline orbicular area is frequently found. Archibald (1983) followed this 
same criterium, and in his figures 69 and 70, corresponding to A, brevipes var. intermedia 
the hyaline areas are clearly visible. Krammer & Lange-Bertalot (1991) point out that this 
feature is absent in the said variety, but characteristic of the related taxon A. parvula 
Kützing (= A, brevipes var. parvula (Kittz.) Cleve). This species is smaller (10-30 um long 
according to Hustedt, 1933 and Krammer & Lange-Bertalot, 1991), its valves are elliptic 
and have more striae (12-18 in 10 jum) according to Hustedt (Joc. cit.). 

The individuals found in the present study coincide in their morphology, size and 
striae density with A. brevipes var. intermedia, and the presence of the hyaline orbicular 
areas was invariably recognized. There exists a great variability in the morphology of the 
taxa which compose the group A. brevipes, and we consider it of the utmost importance to 
study pure cultures, in an attempt to clarify the present confusion on the delimitation of 
the taxa. 

À. exigua is, within the genus, the taxon the most widely distributed in the 
continental waters of Cuba; in the present study this taxon was recognized in samples from 
all the areas studied, The rest of the taxa have a more restricted distribution. 
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CHARA BALTICA Bruz. FOUND IN GREENLAND 
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OBSERVATIONS 


Chara baltica Bruz. is reported from Green- 
land by Braun & Nordstedt (1882), who gives the 
diffuse location: Nord-America, Grönland (leg. 
Raben, in herb. Sonder). The problem about this find is 
discussed in Langangen et al. (1996), and is related to 
the lack of specimens to support the find. Langangen 
et al. (1996) accept the find because “we do believe this 
is so as the determination was made by Braun him- 
self”. The new find, described below, assures the exis- 
tence of Chara baltica in Greenland. 


Locality 


Greenland: Sendre Stromfjord: Small salt- 
lake c. 500 m northwest of Limnaea So (Lake Lim- 
naea). 170 m a.s., 66°59.8’N, 51°06.3"W. Leg. Ole Ben- 
nike, GEUS, Denmark, 3 August 1996, 





Description of specimens found 


Small plants, up to 8 cm high. Not incrusted. Internodes up to 2,2 cm long. Stem 
diameter to 700 um. Cortex diplostichous, some placed 2 (3) corticated, tylacanthous. 
Some juvenile plants with poor developed or missing cortex. Spine-cells short to papillous, 
only single, acute. Stipulodes in two tiers, small, short. In some specimens only developed 
in upper row. Number of branchlets 5-6 in a whorl, up to 7 mm long, 0,3-1x length of 
internode. 2-3 segments per branchlet. End-segment with 2-4 cells, length of these are up 
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to 5 mm. Endcell short, acute. Branchlets with cortex on the 1-2 lowest segments, 
elsewhere ecorticate. Anterior bracts and bracteoles as long as the oogonia, posterior 
bract-cells papillous. Monoecious. Poor fertility, mostly juvenile gametangia. 

The specimens described here fits very well the description given of the species by 
Braun & Nordstedt (1882), who says: “Forma internodiis valde elongatis, verticillis brachy- 
Phyllis clausis microcantha”. This means that this is a type with elongated internodes, short 
branchlets and with spine-cells shorter than the stem-diameter. 

Figure 1 shows the new (dot) and presumed old find (star) of Chara baltica in 
Greenland. (In Langangen et al. (1996) the known distribution of C. baltica is shown in 
figure 5, and not figure 10). 

The specimens are deposited in Herb. C (Copenhagen). 
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OUVRAGES RECUS POUR ANALYSE 


SILVA P.C., BASSON P.W. & MOE R.L., 1996 — Catalogue of the Benthic Marine Algae 
of the Indian Ocean. University of California Publications in Botany, volume 79. Berkeley, 
Los Angeles, London, University of California Press, [i]-xiv, 1-1259 (1 fig., p. [8]). ISBN 
0-520-09810-2. 


Cet ouvrage concrétise un travail titanesque, comportant plus de 4 000 référen- 
ces bibliographiques, dont l'histoire est présentée dans une préface rédigée par Sylvia A. 
Earle. Basé sur la compilation exhaustive de toutes les mentions dans la littérature des 
taxons d'algues marines benthiques de l'océan Indien, il s'agit de la version papier de 
l'indispensable base de donnée (http://ucjeps.herb. berkeley.edu/rlmoe/index.html) bien 
connue des phycologues fréquentant Internet. Il contient aussi un historique des explora- 
tions concernant les algues dans l'océan Indien (pp. 1-6) où l'on retrouve, bien sûr, 
énumérées, toutes les grandes expéditions, mais qui va trés au-delà, et contient une foule 
d'informations historiques. Il y est, par exemple, fait mention que seules, deux espèces en 
provenance de l'océan Indien sont citées dans les travaux de Linné. On peut donc mesurer 
les progrès de l'inventaire de la biodiversité dans ces contrées en deux siècles et demi 
puisque le résumé du catalogue (p. xiv) par PC. Silva indique un total de 3289 noms 
(espèces et taxons infraspécifiques). Ces taxons se répartissent de la manière suivante : 
Cyanophyceae, 287 (dans 67 genres), Rhodophyceae, 1810 (dans 390 genres), Phaeophy- 
ceae, 596 (dans 96 genres), Xanthophyceae 11 (appartenant uniquement au genre Vauche- 
ria), algues vertes, 585 (dans 131 genres). Le livre fourmille de renseignements extréme- 
ment précieux car difficiles 4 retrouver sauf en effectuant une fastidieuse recherche 
bibliographique : par exemple, les auteurs ayant proposé une synonymie pour la première 
fois et la référence du travail dans lequel cette proposition a été faite. Les synonymes sont 
indiqués, ainsi que les mentions dans la littérature correspondant à l’utilisation, à tord, 
d’un binôme. Les nombreuses notes taxinomiques, par P.C. Silva, sont extrémement utiles 
et rédigées avec la méticulosité et la précision qu'on lui connaît. Ainsi, les raisons pour 
lesquelles certains binômes doivent être considérés comme invalides ou illégitimes sont 
précisées. Mais il ne s’agit pas seulement d’un listing et les systématiciens doivent savoir 
qu'il comporte de nombreuses innovations taxinomiques. Ainsi, pour les algues rouges, 
Carradoriella P. Silva nom. nov. (p. 920) est proposé pour remplacer Carradoria Kylin et 
Oligocladella P. Silva nom. nov. (p. 530) est substitué à Oligocladus Weber-van Bosse. Chez 
les algues brunes, le genre Nizamuddinia P. Silva, nom. nov., est proposé, p. 655, comme 
substitut de Sargassopsis Nizamuddin, Hiscock, Baratt & Ormond. En outre de nouveaux 
binómes sont proposés chez 57 genres dont la liste, donnée dans le résumé, serait trop 
longue à rapporter ici. 

L'ouvrage est irréprochable, on peut seulement regretter de voir utiliser pour les 
algues vertes une classification (une seule classe : Chlorophyceae sensu lato ; la famille des 
Monostromataceae placée dans les Ulvales plutót que dans les Ulotrichales, pour ne citer 
que ces deux points) rendue désormais difficilement défendable par un nombre croissant 
d'arguments tant morphologiques ou physiologiques que moléculaires. 
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L'ouvrage est absolument incontournable pour qui s'intéresse à la systématique 
des algues marines benthiques et résout bien des casse-tête nomenclaturaux ou taxinomi- 
ques, bibliographie exhaustive à l'appui. Il faut, certes, adresser nos plus vives félicitations 
aux auteurs et leur exprimer la reconnaissance des phycologues pour ce travail inestimable, 
mais au-delà de cette gloire fugace, la postérité leur rendra à coup sür hommage : nul doute 
que cet ouvrage devienne aussi célébre que Le *De Toni" en matiére de taxinomie. 


B. de Reviers 


COESEL, P.F.M., 1997 - De Desmidiaceeén van Nederland. Deel 6 Fam. Desmidiaceae 
(4). Wetenschappelijke Mededeling nr. 220, Stichting Uitgeverij van de Koninklijke Neder- 
landse Natuurhistorische Vereniging, Utrecht, The Netherlands, 96 p. including 27 plates 
with line-drawings (in Dutch). ISBN: 90 501 1104 1, Dfi 24,50. 


Throughout the years desmids have drawn the attention of hydrobiologists from. 
all over the world for their beautiful, symmetrical shape. However, identification of the 
many, often variable forms is frequently hampered by the lack of good and complete floras 
of this group of green algae. 

This problem has now been reduced by the completion of a concise Dutch 
desmid flora. With the appearance of a sixth volume, dealing with the taxonomically very 
confusing and obviously artificial genus Staurastrum Meyen ex Ralfs, Peter Coesel has 
made a success of a very rare phenomenon, since no critical desmid flora has been 
completed since that of the British desmids by father and son West in the early part of this 
century. And eyen of that last-mentioned flora, the fifth and final part, containing the 
major part of the genus Sraurastrum (sic!) and published by Nellie Carter after the death 
of the Wests, is rather a compilation of forms than a critical flora. 

As the previous volumes, volume six of the Dutch desmid flora is largely based 
on personal observations of the author, and beautifully illustrated with line-drawings 
almost all made by the author after Dutch material. New or recombined taxa had been 
published previously in separate papers. After a short introduction to the genus Stauras- 
trum, a dichotomic key is given which in the first instance classifies the species into five 
different categories, based on the presence or absence of arms, spines and/or granules. 
Next, dichotomic keys of each of these groups are given. Some taxa that are not easily 
classified within one of the five categories, are included in more than one key. The genus 
Staurastrum (i.e. exclusive of the taxa transferred to the generally accepted genus Stauro- 
desmus Teiling) is treated in a broad concept and — quite rightly to my mind — no forced 
attempt has been made to make a more natural division. This section is followed by concise 
descriptions in alphabetical order of 127 Staurastrum taxa, containing all the characters 
relevant to their determination. After each description an overview is given of the (former) 
occurrence of the taxon in The Netherlands, and in many cases some additional remarks 
are given on its taxonomy. All relevant characters are also shown in the detailed line- 
drawings concluding this volume. The variability of the different taxa is shown in a large 
number of drawings, arranged on 27 plates and all reproduced at the same magnification, 

Also in a typographical sense this volume is the crowning touch of Coesel's flora. 
The typeface used is much more pleasant and better legible than that of the last two 
volumes, and also the reproduction of the drawings is better. 

My few minor points of criticism concern the fact that the flora is entirely written 
in Dutch (albeit with English summaries), and that the drawings of some of the smaller 
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taxa should (also) have been reproduced at higher magnifications. However, both the 
language and the uniform scale of the figures make this flora the pre-eminent tool for 
Dutch (amateur) phycologists to study this taxonomically and ecologically interesting 
group of green algae. I hope and expect that this flora, and volume six in particular, will 
stimulate desmid research in The Netherlands and the whole of Europe. 


Frans A.C, Kouwets 
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NOTICES D'OUVRAGES 


Jahn R. (guest ed.), Meyer B. & Preisig H.R. (eds), 1997 — Microalgae. Aspects of 
Diversity and Systematics. Volume dedicated to Ursula Geissler. Nova Hedwigia special 
volume 65 (1-4): content, preface, 1-452 [Berlin, Stuttgart (Germany), J. Cramer, in der 
Gebriider Borntraeger Verlagsbuchhandlung. ISSN 0029-5035]. 


Ce volume spécial contient 27 articles dédiés à Ursula Geissler à l'occasion de 
son soixante-cinquiéme anniversaire (30 janvier 1996). Il s'agit d'un volume de 453 pages 
incluant de nombreuses photographies noir et blanc, au format 17 x 24 cm. Ursula 
Geissler fut rédacteur pour les articles phycologiques des volumes 39 à 59 de Nova 
Hedwigia, de 1984 à 1994. 

La Rédaction de Cryptogamie s’associe aux voeux formulés par les éditeurs de 
l'ouvrage à son sujet. 

Contenu du volume: 


Medlin L.K., Kooistra W.H.C.F., Gersonde R., Sims P.A, & Wellbrock U. — Mini-review: 
Is the origin of the diatoms related to the end-permian mass extinction ?, 
pp. 1-11. 

Cox E.J, — Assessing and designating diatom taxa at or below the species level — a 
consideration of current status and some suggested guidelines for the future, 
pp. 13-26. 

Schmid A.M.M. — Intraclonal variation of the tripolar pennate diatom “Centronella 
reicheltii” in culture: strategies of reversion to the bipolar Fragilaria form, 
pp. 27-45. 

Crawford R.M. & Gardner C. — The transfer of Asterionellopsis kariana to the new genus 
Asteroplanus (Bacillariophyceae), with reference to the fine structure, pp. 47- 
57. 

Mann D.G. & Stickle A.J. — Sporadic evolution of dorsiventrality in raphid diatoms, with 
special reference to Lyrella amphoroides sp. nov., pp. 59-77. 

Witkowski A., Metzeltin D., Lange-Bertalot H. & Bafana G. — Fogedia gen. nov. 
(Bacillariophyceae), a new naviculoid genus from the marine littoral, pp. 79-98. 

Reichardt E. — Taxonomische Revision des Artenkomplexes um Gomphonema pumilum 
(Bacillariophyceae), pp. 99-129. 

Krammer K. — Taxonomische Probleme bei ähnlichen syntopischen Sippen am Beispiel 
einer Encyonema-Assoziation (Bacillariophyceae) aus dem Kivu-See, Zaire, 
pp. 131-146. 

Kobayasi H. — Comparative studies among four linear-lanceolate Achnanthidium species 
(Bacillariophyceae) with curved terminal raphe endings, pp. 147-163. 
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Mayama S. — Eunotia valida and E. pseudovalida spec. nov. (Bacillariophyta: Eunotia- 
ceae), pp. 165-176. 

Kociolek J.P., Rhode K. & Williams D.M. — Taxonomy, ultrastructure and biogeography 
of the Actinella punctata species complex (Bacillariophyceae): Ultrastructure of 
he valve and girdle, pp. 177-193. 

Schultz D. & Drebes G. — Fine structure of the marine diatom Plagiogrammopsis 
panduriformis, spec. nov. (Cymatosiraceae), pp. 195-205. 

Hakansson H. & Clarke K.B. — Morphology and taxonomy of the centric diatom 
Cyclotella atomus, pp. 207-219. 

Scheffler W. & Padisak J. — Cyclotella tripartita (Bacillariophyceae), a dominant species in 
the oligotrophic Lake Stechlin, Germany, pp. 221-232. 

Teubner K. — Merkmalsvariabilität bei planktischen Diatomeen in Berlin- 
Brandenburger Gewässern, pp. 233-250. 

Raeder U., Burger S. & Melzer A. — Tiefenverteilung epiphytischer Diatomeen auf 
Characeen eines oligotrophen Sees (Lutsee), Deutschland, pp. 251-271. 

Dokulil M.T., Schmidt R. & Kofler S. — Benthic diatom assemblages as indicators of 
water quality in an urban flood-water impoudment, Neue Donau, Vienna, 
Austria, pp. 273-283. 

Hahn A. & Neuhaus W. — Boden-Diatomeen einer landwirtschaftlichen Nutzfläche bei 
Potsdam, Deutschland, pp. 285-298. 

Gutowski A. — Mallomonas species (Synurophyceae) in eutrophic waters of Berlin 
(Germany), pp. 299-335. 

Kristiansen J., Düwel L. & Wegeberg S. — Silica-scaled chrysophytes from the Taymyr 
Peninsula, Northern Siberia, pp. 337-351. 

Gervais F. — Cryptomonas undulata spec. nov., a new freshwater cryptophyte living near 
the chemocline, pp. 353-364. 

Meyer B., Rai H. & Cronberg G. — The thecal structure of Peridiniopsis amazonica spec. 
nov. (Dinophyceae), a new cyst-producing freshwater dinoflagellate from Ama- 
zonian floodplain lakes, pp. 365-375. 

Friedl T. & Reymond O.L. — Zoospore ultrastructure of the rare coccoid green alga 
Pachycladella umbrina (Chlorophyta, Chlorophyceae), pp. 377-384. 

Scheer T. & Kusber W.-H. — Bestandsveränderungen der Desmidiaceen im Naturs- 
chutzgebiet Barssee and Pechsee (Berlin) in den letzen siebzig jahren unter 
anthropogenen Einflüssen, pp. 385-409. 

Krienitz L., Hehmann A. & Casper S.J. — The unique phytoplankton community of 
aighly acidic bog lake in Germany, pp. 411-430. 

Leukart P. & Mollenhauer D. — Studies on algal drift in a small softwater stream in the 
Spessart mountains, Germany, pp. 431-442. 

Zölffel M. & Skibbe O. — Rediscovery of the multiflagellated protist Paramastix conifera 
Skuja 1948 (Protista incertae sedis), pp. 443-452. 
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Reichardt E., 1995 — Die Diatomeen (Bacillariophyceae) in Ehrenbergs Material von 
Cayenne, Guyana Gallica (1843). Mit einem Anhang, Ehrenberg’s Marked Species on Five 
Maca, von Jahn R. Jn: Lange-Bertalot H. (ed.), Iconographia Diatomologica [ Annotated 
Diatom Micrographs] vol. I. Taxonomy. Königstein, Germany, Koeltz Scientific Books, 
111-107. 


Il s’agit d’une étude du matériel original d'Ehrenberg en provenance de Cayenne 
(Guyane française). Ce matériel contient de nombreux types. La plupart des taxons décrits 
par Ehrenberg ont pu être identifiés. L'ouvrage comporte plus de 300 photographies (en 
microscopie optique ou à balayage). Quatorze espèces y sont lectotypifiées. Deux nouvel- 
les espèces y sont décrites et une forme est élevée au rang d'espèce. 


Le volume deux de la série a été analysé dans le fascicule 1 de notre revue, février 
1997, pp. 85-86. 


Lange-Bertalot H., Külbs K.t, Lauser T., Nórpel-Schempp M. & Willmann M., 1996 — 
Diatom Taxa introduced by Georg Krasske Documentation and Revision. In: Lange- 
Bertalot H. (ed.), Iconographia Diatomologica [ Annotated Diatom Micrographs] vol. 3. 
Taxonomy. Königstein, Germany, Koeltz Scientific Books, [1]-358. 


L'ouvrage contient les protologues (y compris les figures) de tous les taxons 
introduits par Krasske, En outre, tous les taxons sont illustrés par de nouvelles micropho- 
tographies des holotypes, des lectotypes, ou d’autres spécimens provenant de lames types 
ou d’autres lames, dans la mesure des disponibilités. Des taxons illégitimes introduits par 
Krasske sous des noms manuscrits ont aussi été photographiés. 152 types de Krasske sont 
considérés comme représentatifs de taxons “biologiquement” confirmés. Trois espéces et 
une variété sont décrites dans le document comme nouveaus taxons. 


Metzeltin D. & Witkowski A., 1996 — Diatomeen der Bären-Insel. /n: Lange-Bertalot H. 
(ed.), Iconographia Diatomologica [Annotated Diatom Micrographs] vol. 4. Taxonomy. 
Kónigstein, Germany, Koeltz Scientific Books, [1]-287. 


L'étude des prélévements au moyen de la microscopie optique et a balayage, 
révéle une flore trés riche en nombre d’espéces. 625 taxons ont été identifiés, au niveau de 
l'espèce ou de la variété. Un certain nombre restent non identifiés. 22 espèces nouvelles 
sont décrites : 15 marines et 7 d’eau douce. 


Tsarenko P.M., Stupina V.V., Mordvinseva G.M., Wasser S.P. & Nevo E., 1997 — Chloro- 
phyta: Checklist of Continental Species from Israel [Nevo E. & Wasser S.P. (eds)]. Haifa, 
Israel, Peledfus Publishing House, 150 p. 


Tl s'agit d'un inventaire des Chlorophytes recensées en Israël jusqu’en 1997 : 94 
genres et 248 espéces (271 taxons infraspécifiques), dont 66 taxons (56 espėces, 10 variétés 
ou formes) sont signalées pour la première fois en Israël. Les données nomenclaturales, les 
principaux synonymes, l'habitat, la distribution en Israël et la distribution générale sont 
fournis pour chaque taxons. 


B. de REVIERS 
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ERRATA 


The photographs of Prof. Frangoise Ardré in issue 2 (May 1997) and issue 3 
(August 1997) were taken in March 1997 and not in 1977 as indicated in the figure legends 
of both issues and in the previous erratum in issue 3. Prof. Ardré has greatly enjoyed the 
persistent attempts to remove 20 years from her age in print; we thank her for her humour 
and understanding on the matter and apologise for the confusion. 


In issue 4 of vol. 17, two figures of the article by A. Langangen et al. entitled: 


“The Charophytes of Greenland” have been exchanged: Fig. 10 p. 251 shows the distri- 
bution of Tolypella nidifica, and Fig, 5 p. 255 shows the distribution of Chara baltica. 
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ANNONCE 


Les deux fascicules de Cryptogamie, Algologie dédiés 4 Madame le Professeur F. Ardré [18 (2) et 
18 (3)] sont disponibles au prix de 250 FF les deux (+ frais de port). Les commandes doivent être 
passées à Edith Bury, A.D.A.C., 12, rue Buffon, 75005, Paris, France, Tél. + 33 (0)1 40 79 32 05 
Fax. + 33 (0)1 40 79 35 94, E-mail : bury@mnhn.fr 








Issues 2 and 3 of volume 18 of Cryprogamie, Algologie, dedicated to Prof. Dr E. Ardré are available 
(two issues: 250 FF + carriage). Order to Edith Bury, A.D.A.C., 12, rue Buffon, 75005, Paris, France, 
Tél. + 33 (0)1 40 79 32.05. Fax. + 33 (0)1 40 79 35 94. E-mail : bury@mnhn.fr 
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